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Appendix B.  Pyroshock Test Reports (continued)

Group Il (Sandwich Panel Tests)

The test report documenting the test results for the Group 11 composite sandwich panel tests are
documented in the attachment below.
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Marshall Space Flight Center, AL 35812

January 27, 2015
amnoft ET40-15-007
TO: EV32/David O. Ordway
FROM: ET40/Timothy C. Driskill

SUBJECT:  Composite Materials Pyroshock Devclopment Test, Group TT — Tests 11-18,

NESC-DEV-13-026

REF: ED73,1

The composite sandwich panel test articles were tested in the ET40 Pyrotechnic Shock Facility,
building 4619, room 170. Testing was completcd on August 19, 2013. The test was run in
accordance with Test and Checkout Procedure, (TCP) NESC-DEV-13-026. Eight tests were run

on 8 diffcrent composite sandwich panels.

The accelerometer test setup is shown in the photographs section of this report, The aluminum
LSC panel did not completely sever in Group IT Test No, 11, panel 11. No visual damage to the

test articles was noted,

Please direct any questions or comments regarding this test to Mr, Craig Garrison at (256) 544-

7197 or craig. garrison@nasa.gov.

4;h C. Driskill

Brancl{ Chief
Structural Dynamics Test Branch

Enclosure
ce:
ET01/File (w/o enclosure)

C105/Steven J. Gentz
ES22/David S. Parsons

10f 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
5 of 832

NESC-DEV-13-026
Composite Materials
Shock Test

General Test Setup

20of310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center

Document #:

Version:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

- NESC-RP- [ 1.0
Technical Assessment Report 12.00783
Title: Page #:
6 of 832

! s

Typical Test Setup — Front of Panel

30of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center

Document #:

Version:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

- NESC-RP- | 1.0
Technical Assessment Report 12.00783
Title: Page #:
7 of 832

2

4 of 310

NESC Request No.: T1-12-00783

Typical Test Setup — Rear of Panel




NASA Engineering and Safety Center

Document #:

Version:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

- NESC-RP- [ 1.0
Technical Assessment Report 12.00783
Title: Page #:
8 of 832

NESC Request No.: T1-12-00783

Typical Test Setup — Front of Panel
Cut Plate and LSC Installation




NASA Engineering and Safety Center

Document #:

Version:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

- NESC-RP- [ 1.0
Technical Assessment Report 12.00783
Title: Page #:
9 of 832

NESC Request No.: T1-12-00783

Typical Test Setup — Rear of Panel
Cut Plate and LSC Installation




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
10 of 832

7 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
11 of 832

Typical Test Outcome
Cut Plate Severed

8 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center

Document #:

Version:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

- NESC-RP- [ 1.0
Technical Assessment Report 12.00783
Title: Page #:
12 of 832

Non-Typical Test Outcome
Cut Plate Fails to Sever

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center

Document #:

Version:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

- NESC-RP- [ 1.0
Technical Assessment Report 12.00783
Title: Page #:
13 0of 832

Typical Test Setup — Front of Panel
' Accelerometer Locations

10 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center

Document #:

Version:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

- NESC-RP- [ 1.0
Technical Assessment Report 12.00783
Title: Page #:
14 of 832

Test Matrix As Run

Test Date Panel ID Test ID
1 5-31-13 0332A011 Group 2 Test 11
2 6-28-13 0332A014 Group 2 Test 12
3 7-16-13 0332A013 Group 2 Test 13
4 7-17-13 0332A012 Group 2 Test 14
5 7-18-13 0332A016 Group 2 Test 15
6 7-23-13 0332A018 Group 2 Test 16
7 8-9-13 0332A015 Group 2 Test 17
8 8-19-13 0332A017 Group 2 Test 18

NESC Request No.: T1-12-00783

11 of 310




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
15 of 832

Panel Set 1 Set 2
Location Accelerometers Accelerometers
1 350C02 31334 350D02 43026
2 350D02 43026 350C02 31340
3 350D02 43028 350C02 31338
4 350C02 31331 350D02 43028
5 350C02 31328 350D02 43029
6 350D02 43029 350C02 31333
7 350D02 43179 350C02 40292
8 350C02 31351 350D02 43179
9 350C02 31330 350D02 43180
10 350D02 43180 350C02 40295
11 350D02 43181 350C02 31336
12 350C02 40274 350D02 43181
13 350B02 11439 350B02 11439
Set 1used intests 1,3, 7,and 8
Set 2 used in tests 2,4, 5,and 6

NESC Request No.: T1-12-00783

120f 310




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
- NESC-RP- | 1.0
Technical Assessment Report 12.00783
Title: Page #:
16 of 832

Accels 12 in. apart

il
6 elo

Panel 3 ft. tal

Panel 6 ft. wide

Typical Test Setup — Front of Panel
Accelerometer Locations

13 0f 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | """ | Y&on

- NESC-RP- | 1.0
Technical Assessment Report 12.00783

Title: Page #:
Empirical Model Development for Predicting Shock Response on | 17 of 832

Composite Materials Subjected to Pyroshock Loading

3

e anit i Sk dodidial
o400 0 vy

4

Typical Test Setup — Front of Panel 270
Accelerometer Locations

m B
1"‘";

e

g i) g
" : ~ ”*r . LY
B G €4

14 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center

Document #:

Version:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

- NESC-RP- | 1.0
Technical Assessment Report 12.00783
Title: Page #:
18 of 832

Typical Test Setup — Front of Panel e
Accelerometer Locations

15 0f 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
19 of 832

16 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
20 of 832

17 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 21 0f 832
Composite Materials Subjected to Pyroshock Loading

Typical Test Setup — Front of Panel
Accelerometer Locations

M=
L

18 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center

Document #:

Version:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

- NESC-RP- | 1.0
Technical Assessment Report 12.00783
Title: Page #:
22 of 832

19 0of 310

NESC Request No.: T1-12-00783

3
¥

L ‘-"4
3
-
-

‘
L




NASA Engineering and Safety Center

Document #:

Version:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

- NESC-RP- [ 1.0
Technical Assessment Report 12.00783
Title: Page #:
23 of 832

NESC Request No.: T1-12-00783

Typical Test Setup — Front of Panel
Accelerometer Locations




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
24 of 832

NESC-DEV-13-026
Composite Materials
Shock Test

Test #1 Setup

21 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
25 of 832

22 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
26 of 832

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center

Document #:

Version:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

- NESC-RP- [ 1.0
Technical Assessment Report 12.00783
Title: Page #:
27 of 832

NESC Request No.: T1-12-00783

SONPOSTE Mavep s
mm:v.tz\[ |
_\iscgg‘,

V. TEST
a5




NASA Engineering and Safety Center

Document #:

Version:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

- NESC-RP- [ 1.0
Technical Assessment Report 12.00783
Title: Page #:
28 of 832

ISITE MATERIALS
IHOCK DEV, TEST
5C-DEV.13,025
ey, TEST 44 1
312013
WSFCIETWPSF

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
29 of 832

NESC-DEV-13-026
Composite Materials
Shock Test

Test #2 Setup

26 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

Page #:
30 of 832

27 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
31 of 832

b I

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center

Document #:

Version:

Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

- NESC-RP- | 1.0
Technical Assessment Report 12.00783
Title: Page #:
32 of 832

YSITE MATERIALS
SHOCK DEV. TEST
Sc_DEV-13-026
JuP 2 - TEST #12
6/28/2013
AJMSFC/ET40/PSF

NESC Request No.: T1-12-00783




Version:

NASA Engineering and Safety Center

Document #:

- NESC-RP- | 1.0
Technical Assessment Report 12.00783
Title: Page #:
33 of 832

Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

‘E MATERIALS
CK DEV. TEST
DEV-13-026

2 - TEST #12
2812013
SFC/ET40/PSF

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
34 of 832

NESC-DEV-13-026
Composite Materials
Shock Test

Test #3 Setup

31 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
- NESC-RP- | 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 350f 832
Composite Materials Subjected to Pyroshock Loading

— —”t:=v=——-——~‘~"‘r='”=‘»

Ty am 0

32 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
36 of 832

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
37 of 832

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center

Document #:

Version:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

- NESC-RP- [ 1.0
Technical Assessment Report 12.00783
Title: Page #:
38 of 832

NESC Request No.: T1-12-00783

gO‘IPOEH ENATER ALs
VRCGHDCKZ'?-', ’EQ;
r\:‘yﬁ: E‘&ﬂ{!}i

6 J.H-TEST 03

‘i Ty
-WSFC.E]A"V;




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
39 of 832

NESC-DEV-13-026
Composite Materials
Shock Test

Test #4 Setup

36 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

Page #:
40 of 832

37 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:
Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

Page #:
41 of 832

|

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
42 of 832

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
43 of 832

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
44 of 832

NESC-DEV-13-026
Composite Materials
Shock Test

Test #5 Setup

41 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

Page #:
45 of 832

42 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
46 of 832

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center

Document #:

Version:

Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

- NESC-RP- [ 1.0
Technical Assessment Report 12.00783
Title: Page #:
47 of 832

TE MATERIALS
OCK DEV TEST
-DEV-13-026
22 -TEST#15
118/2013 )
1SFCIET40/PSF

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
48 of 832

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
49 of 832

NESC-DEV-13-026
Composite Materials
Shock Test

Test #6 Setup

46 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
50 of 832

47 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
51 of 832

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

Page #:
52 of 832

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
53 of 832

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
54 of 832

NESC-DEV-13-026
Composite Materials
Shock Test

Test #7 Setup

51 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center

Document #:

Version:

Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

- NESC-RP- [ 1.0
Technical Assessment Report 12.00783
Title: Page #:
55 of 832

COMPOSITE MATERIALS
PYR

52 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
56 of 832

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center

Document #:

Version:

Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

- NESC-RP- [ 1.0
Technical Assessment Report 12.00783
Title: Page #:
57 of 832

COMPOSITE MATERIALS
PYROSHOCK DEV. TeST
NESC-DEV.-13.025
GROUP 2- TEST 47
81092013
NASA MSFCETanpgr

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
58 of 832

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
59 of 832

NESC-DEV-13-026
Composite Materials
Shock Test

Test #8 Setup

56 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center

Document #:

Version:

Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

- NESC-RP- [ 1.0
Technical Assessment Report 12.00783
Title: Page #:
60 of 832

— - :
B ——— RN

———

57 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
61 of 832

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
62 of 832

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
63 of 832

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
64 of 832

NESC-DEV-13-026
Composite Materials
Shock Test

Test #1 Accelerometer Data

Panel 0332A011

61 of 310

NESC Request No.: T1-12-00783




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | =" | e
' NESC-RP- | 1.0
Technical Assessment Report 1200783
Title: "
65 of 832

Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, SRS, Damping: 0.05, 5/31/2013

= Maximax A1-1_top

v A2-
10000 Maximax A2-1_bottom
Msximax A3-2_top

Maximax A4-2_bottom

Maximax AS5-3_top
Msximax A6-3_bottom

Maximax AT-4_top

Maximax A8-4_bottom

Msaximax A9-5_top

= Maximax A10-5_bottom

1000 Maximsx A11-6_top
Maximax A12-6_b :mo/"o/
Maximax A13-free”

—— Spec “

SRS gs

Z

T T
100 1000
Frequency (Hz)

62 of 310

NESC Request No.: T1-12-00783

T
1000C




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
66 of 832

Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

10000 -

1000

SRS gs

Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, SRS, Damping: 0.05, 5/31/2013

T T

= Negative A1-1_top
—— Positive A1-1_top

—— Spec

100

T T
1000
Frequency (Hz)

63 of 310

NESC Request No.: T1-12-00783




Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
67 of 832

10000 |~

Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, SRS, Damping: 0.05, 5/31/2013

T T

Negative A2-1_bottom
Positive A2-1_bottom

—— Spec

1000 - /

SRS gs

100

T T
1000

Frequency (Hz)

64 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor

g NESC-RP- 1.0

Technical Assessment Report 12.00783
Title: Page #:
Empirical Model Development for Predicting Shock Response on | 68 0f 832
Composite Materials Subjected to Pyroshock Loading
Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, SRS, Damping: 0.05, 5/31/2013
10000 : Fosi*:eld-:‘_x—ep o~ /v

Spec

1000

SRS gs

100

T
100 1000
Frequency (Hz)

65 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor

: NESC-RP- 1.0

Technical Assessment Report 12.00783
Title: Page #:
Empirical Model Development for Predicting Shock Response on | 69 of 832
Composite Materials Subjected to Pyroshock Loading
Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, SRS, Damping: 0.05, 5/31/2013
10000 - : F’osv.-e;.e-:_;amm /

Spec

1000

SRS gs

100

T
100 1000
Frequency (Hz)

66 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 70 of 832

Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, SRS, Damping: 0.05, 5/31/2013

10000

1000

SRS gs

100

T T T

= Negative A5-3_top
- Positive A5-3_top A

—— Spec

T
100 1000 1000C
Frequency (Hz)

67 of 310

NESC Request No.: T1-12-00783




Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
71 of 832

10000 -

Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, SRS, Damping: 0.05, 5/31/2013

T T

Negative AG-3_bottom
Positive AG6-3_bottom

—— Spec

1000 - /

SRS gs

100

T T
1000

Frequency (Hz)

68 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
72 of 832

Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

10000 -

1000

SRS gs

Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, SRS, Damping: 0.05, 5/31/2013

T T

=  Negative A7-4_top
- Positive A7-4_top

—— Spec

100

T T
1000
Frequency (Hz)

69 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
73 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

10000 -

SRS gs

Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, SRS, Damping: 0.05, 5/31/2013

T T

Negative A8-4_bottom
Positive AS-4_bottom

Spec

1000

100

T T
1000
Frequency (Hz)

70 0f 310

NESC Request No.: T1-12-00783




Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
74 of 832

10000

Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, SRS, Damping: 0.05, 5/31/2013

T T

Negative AS-5_top
Positive A9-5_top

—— Spec

1000 - /

SRS gs

100

T T
1000

Frequency (Hz)

710f310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
75 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

10000 |~

SRS gs

Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, SRS, Damping: 0.05, 5/31/2013

T T

Negative A10-5_botiom
Positive A10-5_bottom

Spec

1000

100

T T
1000
Frequency (Hz)

72 of 310

NESC Request No.: T1-12-00783




Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
76 of 832

10000 -

Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, SRS, Damping: 0.05, 5/31/2013

T T

Negative A11-6_top
Positive A11-6_top

—— Spec

1000 - /

SRS gs

100

T T
1000

Frequency (Hz)

73 of 310

NESC Request No.: T1-12-00783




Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
77 of 832

10000

Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, SRS, Damping: 0.05, 5/31/2013

T T

Negative A12-6_bottom
Positive A12-6_bottom

—— Spec

1000 - /

SRS gs

100

T T
1000

Frequency (Hz)

74 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
78 of 832

Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, SRS, Damping: 0.05, 5/31/2013

SRS gs

T T

Negative A13-free
Postve A13-free

—— Spec

T T
1000
Frequency (Hz)

75 0of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 79 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, 5/31/2013
7000 T T T T T T T T T T T T T T T T T T T

= SRS Time A1-1_top |
5000 - -1

5000 |- -

o
[=]
o
o
T
1

-5000 - -1

5000 - -

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

76 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 80 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, 5/31/2013
7000 T T T T T T T T T T T T T T T T T T T

= SRS Time A2-1_bottom I
5000 - -1

5000 |- -

-5000 - -1

5000 - -

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

77 of 310

NESC Request No.: T1-12-00783



Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
81 of 832

Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, 5/31/2013

T T T T T T T T T T T T T T
— SRS Time A32_top |

T

T T T

T

T

Time (sec)

78 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 82 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, 5/31/2013
7000 T T T T T T T T T T T T T T T T T T T

= SRS Time A4-2_bottom I
5000 - -1

5000 |- -

o
[=]
o
o
T
1

-5000 - -1

5000 - -

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

79 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 83 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, 5/31/2013
7000 T T T T T T T T T T T T T T T T T T T

— SRS Time A5-3_top |
s000 |- 3

5000 |- -

-5000 - -1

5000 - -

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

80 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 84 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, 5/31/2013
7000 T T T T T T T T T T T T T T T T T T T

= SRS Time AG-3_bottom I
5000 - -1

5000 |- -

o
[=]
o
o
T
1

-5000 - -1

5000 - -

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

81 0f 310

NESC Request No.: T1-12-00783



Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
85 of 832

Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, 5/31/2013

7000 T T T T T T T T T T T T T
= SRS Time AT-4_top |

5000 -

5000 |-

T

T T T

T

T

Time (sec)

82 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
86 of 832

Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, 5/31/2013

7000 T T T T T T T T T T T T T
= SRS Time A8-4_bottom I

5000 -

5000 |-

-
[=]
o
o
T

T T T

T

T

Time (sec)

83 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
87 of 832

Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, 5/31/2013

5000 -

5000 |-

-
[=]
o
o
T

T T T T T T T T T T T T T T
— SRS Time A35_top |

T T T

T

T

Time (sec)

84 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
88 of 832

-4000

-5000

Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, 5/31/2013

T

T T T T T T T T T T T T T T
= SRS Time A10-5_bottom I

T T T

T

T

Time (sec)

85 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 89 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, 5/31/2013
7000 T T T T T T T T T T T T T T T T T T T

= SRS Time A11-6_top |
5000 - -1

5000 |- -

-5000 - -1

5000 - -

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

86 of 310

NESC Request No.: T1-12-00783



Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
90 of 832

Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, 5/31/2013

5000 -

5000 |-

-
[=]
o
o
T

T T T T T T T T T T T T T T
= SRS Time A12-6_bottom I

T

T T T

T

T

Time (sec)

87 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 91 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-11, NESC-DEV-13-026, 5/31/2013

T T T T T T T T T T T T T T T T T T T T

=== SRS Time A13-free I
0

20 .

20} -

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 0.01 0011 0012 0013 0.014 0015 0016 0017 0.018 0018

Time (sec)

88 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
92 of 832

NESC-DEV-13-026
Composite Materials
Shock Test

Test #2 Accelerometer Data

Panel 0332A014

89 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor

. NESC-RP- 1.0

Technical Assessment Report 1200783
Title: Page #:
Empirical Model Development for Predicting Shock Response on | 93 of 832
Composite Materials Subjected to Pyroshock Loading
Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, SRS, Damping: 0.05, 6/28/2013
w— Maximax A1-1_top >y

Msximax A3-2_top

Maximax A4-2_bottom
Maximax AS5-3_top
Msximax A6-3_bottom

w— Maximax AT-4_top

Maximax A8-4_bottom /
Maximax AS-5_top
1000 || =— Maximax m
Moxifiax A11-6_top
" Maximax A1 2-6_bottom
Maximax A13-free

SRS gs

—— Spec

T T
100 1000
Frequency (Hz)

90 of 310

NESC Request No.: T1-12-00783

T
1000C




NASA Engineering and Safety Center | °ecm® | Veor

. NESC-RP- 1.0

Technical Assessment Report 1200783
Title: Page #:
Empirical Model Development for Predicting Shock Response on | 94 of 832
Composite Materials Subjected to Pyroshock Loading
Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, SRS, Damping: 0.05, 6/28/2013
= Negative A1-1_top ]

—— Spec

1000

SRS gs

100

T
100 1000
Frequency (Hz)

91 of 310

NESC Request No.: T1-12-00783




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
95 of 832

Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, SRS, Damping: 0.05, 6/28/2013

10000 -

1000 |-

SRS gs

100

T T

Negative A2-1_bottom
Positive A2-1_bottom

—— Spec

T T
1000

Frequency (Hz)

92 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
96 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, SRS, Damping: 0.05, 6/28/2013

T T

Negative A3-2_top

10000 |~ Positive A3-2_top

Spec

1000

SRS gs

100

T
100 1000
Frequency (Hz)

93 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
97 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, SRS, Damping: 0.05, 6/28/2013

T T

Negative A4-2_bottom

10000 - Positive A4-2_bottom

Spec

1000

SRS gs

100

T
100 1000
Frequency (Hz)

94 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
98 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, SRS, Damping: 0.05, 6/28/2013

T T

= Negative A5-3_top
10000 |-| = Positive A5-3_top

—— Spec

1000

SRS gs

100

T
100 1000
Frequency (Hz)

95 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
99 of 832

Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

10000

1000

SRS gs

Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, SRS, Damping: 0.05, 6/28/2013

100

T T

Negative AG-3_bottom
Positive AG6-3_bottom

—— Spec

T T
1000
Frequency (Hz)

96 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
100 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

SRS gs

10000 -

Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, SRS, Damping: 0.05, 6/28/2013

1000

100

T T

=  Negative A7-4_top

- Positive A7-4_top

—— Spec

T
100 1000
Frequency (Hz)

97 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
101 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, SRS, Damping: 0.05, 6/28/2013

T T

Negative A8-4_bottom

10000 |- Positive A8-4_bottom

Spec

1000

SRS gs

100

T
100 1000
Frequency (Hz)

98 of 310

NESC Request No.: T1-12-00783




Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | =" | e
i NESC-RP- 1.0
Technical Assessment Report 1200783
Title: "
Empirical Model Development for Predicting Shock Response on | 102 of 832

Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, SRS, Damping: 0.05, 6/28/2013

10000 -

1000 |-

SRS gs

100

T

Negative AS-5_top
Positive A9-5_top

—— Spec

NESC Request No.: T1-12-00783

T

T
1000

Frequency (Hz)

99 of 310




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
103 of 832

Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, SRS, Damping: 0.05, 6/28/2013

10000 -

1000

SRS gs

100

T T

= Negative A10-5_botiom
- Posttive A10-5_bottom

—— Spec

T
100 1000
Frequency (Hz)

100 of 310

NESC Request No.: T1-12-00783




Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | =" | e
i NESC-RP- 1.0
Technical Assessment Report 1200783
Title: "
Empirical Model Development for Predicting Shock Response on | 104 of 832

Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, SRS, Damping: 0.05, 6/28/2013

10000 -

1000 |-

SRS gs

100

T

Negative A11-6_top
Positive A11-6_top

—— Spec

NESC Request No.: T1-12-00783

T

T
1000

Frequency (Hz)

101 of 310




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
105 of 832

Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, SRS, Damping: 0.05, 6/28/2013

T

10000 -

1000 |-

SRS gs

100

T

Negative A12-6_bottom
Positive A12-6_bottom

—— Spec

T T
1000

Frequency (Hz)

102 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | =" | e
i NESC-RP- 1.0
Technical Assessment Report 1200783
Title: "
Empirical Model Development for Predicting Shock Response on | 106 of 832

Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, SRS, Damping: 0.05, 6/28/2013

T T

Negstive A13-free
Positive A13-free

—— Spec

SRS gs

0.1 r 1
1000
Frequency (Hz)

103 of 310

NESC Request No.: T1-12-00783




Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
107 of 832

3000

2000

1000

-4000

<5000

5000

-7000

Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, 6/28/2013

T | B RED RARRE RAERH T T T T T T T T T

= SRS Time A1-1_top |

T T T

T

T

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

104 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 108 of 832

Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, 6/28/2013

5000 -

vy | BERRD RARREH RN ] T T T T T T T T T

= SRS Time A2-1_bottom I

T T T T T T

Time (sec)

105 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 109 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, 6/28/2013
i ] T S8 Bl | BB T T T T T T T T | T T T T T T T
8000 [ — 3RS Time A3-2_top |

5000 - -

7000 by T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0.004 0005 0005 0.007 0008 0009 001 0011 0012 0.013 0014 0015 0.016 0.017 0.018 0013

Time (sec)

106 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
110 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, 6/28/2013

vy | B B i T T T T T T T T T T T
5000 -

= SRS Time A4-2_bottom I

T T T

T

-4000 - el
<5000 |- -1
5000 -1
7000 by T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0.004 0005 0005 0.007 0008 0009 001 0011 0012 0.013 0014 0015 0.016 0.017 0.018 0013
Time (sec)
107 of 310

NESC Request No.: T1-12-00783




Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
111 of 832

Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, 6/28/2013

5000 -

5000 -

vy | B RED RARRE RAERH T T T T T T T T T

— SRS Time A5-3_top |

T T T

T

T

NESC Req

Time (sec)

108 of 310

uest No.: TI-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
112 of 832

5000

3000

2000

1000

-4000

<5000

5000

-7000

Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, 6/28/2013

T | BEERD RARRE RN ] T T T T T T T T T

= SRS Time AG-3_bottom ]

T T T

T

T

©—

Time (sec)

109 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
113 of 832

Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, 6/28/2013

T

| B RED RARREH RAERH T T T T T T T T T

5000 -

— SRS Time AT-4_top |

3000 |-

2000

1000

-4000 -

<5000 -

5000 |~

-7000

T T T

T

T

T
i
0

T T T T T T T T T T T T T T T T T T T
0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

110 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
114 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, 6/28/2013

5000 -

vy

| B ERD RARRE REEDH T T T T T T T T T

= SRS Time A8-4_bottom l

T T T

T

T

T
0

T T T T T T T T T T T T T T T T T T T
0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

111 0of 310

NESC Request No.: T1-12-00783




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
115 of 832

Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, 6/28/2013

T

| B RED RARRE RAERH T T T T T T T T T

5000 -

— SRS Time A35_top |

3000 |-

2000

1000

-4000 -

<5000 -

5000 |~

-7000

T T T

T

T

T
i
0

T T T T T T T T T T T T T T T T T T T
0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

112 0of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
116 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, 6/28/2013

vy

| B RRD RARRE BRI EDH T T T T T T T T T

== SRS Time A10-5_bottom I

T T T

T

T

T
0

T T T T T T T T T T T T T T T T T T T
0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

113 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
117 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, 6/28/2013

vy

| B RRD RARRE RIESH T T T T T T T T T

= SRS Time A11-6_top |

T T T

T

T

T
0

T T T T T T T T T T T T T T T T T T T
0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

114 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
118 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, 6/28/2013

vy

| B RRD RARRE BRI EDH ) T T T T T T T T T

= SRS Time A12-6_bottom I

T T T

T

T

T
0

T T T T T T T T T T T T T T T T T T T
0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

115 of 310

NESC Request No.: T1-12-00783




Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
119 of 832

50

30

20

-20

-30

-0

Composite Mat. Pyroshock Dev Test, NEST2-12, NESC-DEV-13-026, 6/28/2013

T

T T T T T T T T T T T T T

=== SRS Time A13-free I

T

T T T

T

T
0

T

T T T T T T T T T T T T T T T T T T
0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 0.01 0011 0012 0013 0.014 0015 0016 0017 0.018 0018

Time (sec)

116 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 120 of 832
Composite Materials Subjected to Pyroshock Loading

NESC-DEV-13-026
Composite Materials
Shock Test

Test #3 Accelerometer Data
Panel 0332A013

117 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

Page #:
121 of 832

SRS gs

10000

1000

100

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, SRS, Damping: 0.05, 7/16/2013

i T

= Maximax A1-1_top
Maximax A2-1_bottom

Msximax A3-2_top
Maximax A4-2_bottom

Maximax AS5-3_top
Msximax A6-3_bottom

Maximax AT-4_top

Maximax A8-4_bottom

Maximax AS-5_top

— Maximax A1 Q-S:ba):»/
Maximax A11-6"1op

Maximax A12-6_bottom

Maximax A13-free

—— Spec

—

> “/—\

T T
100 1000
Frequency (Hz)

118 of 310

NESC Request No.: T1-12-00783

T
1000C




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
122 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

SRS gs

10000 |~

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, SRS, Damping: 0.05, 7/16/2013

1000

100

T T

= Negative A1-1_top
—— Positive A1-1_top

—— Spec

T
100 1000
Frequency (Hz)

119 of 310

NESC Request No.: T1-12-00783




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
123 of 832

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, SRS, Damping: 0.05, 7/16/2013

T T
Negative A2-1_bottom
10000 |- Positive A2-1_bottom 3
—— Spec
/.//
1000 - — -
=
e
L
@
=}
w
o
(%)
100 =
10 | -]
T T T
100 1000 1000C

Frequency (Hz)

120 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
124 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

SRS gs

10000 |~

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, SRS, Damping: 0.05, 7/16/2013

1000

100

T T

Negative A3-2_top
Positive A3-2_top

Spec

T
100 1000
Frequency (Hz)

121 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
125 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, SRS, Damping: 0.05, 7/16/2013

T T

Negative A4-2_bottom

10000 |- Positive A4-2_bottom

Spec

1000 - /

SRS gs

100 =

T
100 1000
Frequency (Hz)

122 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
126 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

SRS gs

10000 |~

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, SRS, Damping: 0.05, 7/16/2013

1000

100

T T

= Negative A5-3_top
- Positive AS-3_top

—— Spec

T
100 1000
Frequency (Hz)

123 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
127 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

10000 -

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, SRS, Damping: 0.05, 7/16/2013

T T

Negative AG-3_bottom
Positive AG6-3_bottom

—— Spec

1000 |-

SRS gs

T
100 1000
Frequency (Hz)

124 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
128 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

SRS gs

10000

1000

100

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, SRS, Damping: 0.05, 7/16/2013

T T

=  Negative A7-4_top
- Positive A7-4_top

—— Spec

T
100 1000
Frequency (Hz)

125 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
129 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

SRS gs

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, SRS, Damping: 0.05, 7/16/2013

10000 |~

1000

100

T T

Negative A8-4_bottom
Positive AS-4_bottom

Spec

T
100 1000
Frequency (Hz)

126 of 310

NESC Request No.: T1-12-00783




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
130 of 832

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, SRS, Damping: 0.05, 7/16/2013

T T
Negative AS-5_top
10000 | Positive A3-5_top 3
—— Spec
/./’
1000 - — e B
/>
.
s,
@
L=
%)
14
%]
100 |- ]
10 | -
T T ]
100 1000 1000C

Frequency (Hz)

127 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
131 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

SRS gs

10000

1000

100

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, SRS, Damping: 0.05, 7/16/2013

T T

= Negative A10-5_botiom
- Posttive A10-5_bottom

—— Spec

T
100 1000
Frequency (Hz)

128 of 310

NESC Request No.: T1-12-00783




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
132 of 832

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, SRS, Damping: 0.05, 7/16/2013

T T
Negative A11-6_top
10000 Positive A11-6_top 3
—— Spec
/'/’
1000 |- — e B
/>
.
s,
@
L=
%)
14
W
100 | i
10 F -
T T ]
100 1000 1000C

Frequency (Hz)

129 of 310

NESC Request No.: T1-12-00783




Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
133 of 832

SRS gs

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, SRS, Damping: 0.05, 7/16/2013

T T

10000 |~

Negative A12-6_bottom
Positive A12-6_bottom

—— Spec

1000 |-

100 =

T T
100 1000

Frequency (Hz)

130 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | =" | e
i NESC-RP- 1.0
Technical Assessment Report 1200783
Title: "
Empirical Model Development for Predicting Shock Response on | 134 of 832

Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, SRS, Damping: 0.05, 7/16/2013

T T

Negstive A13-free
Positive A13-free

—— Spec

SRS gs

0.1 r 1
1000
Frequency (Hz)

131 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 135 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, 7/16/2013

T T T T T T T T T T T T T T T T T T T T

5000 |-| = SRS Time A1-1_top | -1

4000 - =1

4000 b T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0.004 0005 0005 0.007 0008 0009 001 0011 0012 0.013 0014 0015 0.016 0.017 0.018 0013

Time (sec)

132 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 136 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, 7/16/2013

T T T T T T T T T T T T T T T T T T T T

5000 |-| = SRS Time A2-1_bottom l -1

4000 b T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0.004 0005 0005 0.007 0008 0009 001 0011 0012 0.013 0014 0015 0.016 0.017 0.018 0013

Time (sec)

133 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 137 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, 7/16/2013

T T T T T T T T T T T T T T T T T T T T

5000 |-| = SRS Time A3-2_top | -1

4000 b T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0.004 0005 0005 0.007 0008 0009 001 0011 0012 0.013 0014 0015 0.016 0.017 0.018 0013

Time (sec)

134 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
138 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, 7/16/2013

T T T T T T T T T T T T T T T

5000 |-| = SRS Time A4-2_bottom l

4000 -

T T T

T

4000 by

Time (sec)

135 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
139 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, 7/16/2013

T T T T T T T T T T T T T T T

5000 }-| = SRS Time A5-3_top |

T T T

T

4000 by

Time (sec)

136 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
140 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, 7/16/2013

T T T T T T T T T T T T T T T T T T

5000 |-| = SRS Time A6-3_bottom l

4000 -

T T

3000 - -1
4000 b T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0.004 0005 0005 0.007 0008 0009 001 0011 0012 0.013 0014 0015 0.016 0.017 0.018 0013
Time (sec)
137 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 141 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, 7/16/2013

T T T T T T T T T T T T T T T T T T T T

5000 |-| = SRS Time A7-4_top | -1

4000 - =1

4000 b T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0.004 0005 0005 0.007 0008 0009 001 0011 0012 0.013 0014 0015 0.016 0.017 0.018 0013

Time (sec)

138 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
142 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, 7/16/2013

T T T T T T T T T T T T T T T

5000 |-| = SRS Time A8-4_bottom l

T T T

T

4000 by

Time (sec)

139 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
143 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, 7/16/2013

T T T T T T T T T T T T T T T

5000 }-| = SRS Time AS-5_top |

4000 -

T T T

T

Time (sec)

140 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
144 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, 7/16/2013

T T T T T T T T T T T T T T T

5000 |-| = SRS Time A10-5_bottom I

4000 -

T T T

T

Time (sec)

141 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
145 of 832

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, 7/16/2013

T T T T T T T T T T T T T T T T T T

5000 }-| = SRS Time A11-56_top |

4000 -

4000 by

T

T

Time (sec)

142 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
146 of 832

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, 7/16/2013

T T T T T T T T T T T T T T T

5000 |-| = SRS Time A12-6_bottom I

4000 -

T T T

T

4000 by

Time (sec)

143 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
147 of 832

Composite Mat. Pyroshock Dev Test, NEST2-13, NESC-DEV-13-026, 7/16/2013

50 p—7 T T T T T T T T T T T T T T T T T
= SRS Time A13-free I

0

-20 -

=0

T

T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0008 0.01

Time (sec)

T
0.011

144 of 310

NESC Request No.: T1-12-00783

T T T T T T T T
0.012 0.013 0014 0015 0015 0017 0018 0.018




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 148 of 832
Composite Materials Subjected to Pyroshock Loading

NESC-DEV-13-026
Composite Materials
Shock Test

Test #4 Accelerometer Data
Panel 0332A012

145 of 310

NESC Request No.: T1-12-00783



Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | """ | Y&on
i NESC-RP- 1.0
Technical Assessment Report 1200783
Title: "
Empirical Model Development for Predicting Shock Response on | 149 of 832

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, SRS, Damping: 0.05, 7/17/2013

i T

= Maximax A1-1_top

g A2-
10000 Maximax A2-1_bottom

Msximax A3-2_top

Maximax A4-2_bottom
Maximax AS5-3_top

Msximax AG-3_bottom
w— Maximax AT-4_top
=  Maximax AB-4_bottom
Msximax AS9-5_top
w— Maximax A10-5_bo
1000 Maximax M
_L\am\ﬂ A12-6_bottom
|~ Msximax A13-free
—— Spec

SRS gs

@tﬁ

—~

==

T T
100 1000
Frequency (Hz)

146 of 310

NESC Request No.: T1-12-00783

T
1000C




Document #: Version:

NASA Engineering and Safety Center NESC.RP o
Technical Assessment Report 12.00783 '
Title: Page #:
150 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, SRS, Damping: 0.05, 7/17/2013

T

T

= Negative A1-1_top

—— Positive A1-1_top

10000 -

—— Spec

1000

SRS gs

100

T T
1000
Frequency (Hz)

147 of 310

NESC Request No.: T1-12-00783




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
151 of 832

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, SRS, Damping: 0.05, 7/17/2013

T

T

Negative A2-1_bottom

Positive A2-1_bott
10000 ositive A2-1_bottom

—— Spec

1000 | .

SRS gs

T T
1000
Frequency (Hz)

148 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
152 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

10000 |~

SRS gs

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, SRS, Damping: 0.05, 7/17/2013

T T

Negative A3-2_top
Positive A3-2_top

Spec

1000

100

T T
1000
Frequency (Hz)

149 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
153 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

10000 |~

SRS gs

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, SRS, Damping: 0.05, 7/17/2013

T T

Negative A4-2_bottom
Positive A4-2_bottom

Spec

1000

100

T T
1000
Frequency (Hz)

150 of 310

NESC Request No.: T1-12-00783




Document #: Version:

NASA Engineering and Safety Center NESC.RP o
Technical Assessment Report 12.00783 '
Title: Page #:
154 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, SRS, Damping: 0.05, 7/17/2013

T

T

= Negative A5-3_top

- Positive AS-3_top

10000

—— Spec

1000

SRS gs

100

T T
1000
Frequency (Hz)

151 of 310

NESC Request No.: T1-12-00783




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
155 of 832

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, SRS, Damping: 0.05, 7/17/2013

T

T

Negative AG-3_bottom

Positive AG- _.
10000 ositive AG-3_bottom

—— Spec

1000 | .

SRS gs

T T
1000
Frequency (Hz)

152 of 310

NESC Request No.: T1-12-00783




Document #: Version:

NASA Engineering and Safety Center
- NESC-RP- 1.0
Technical Assessment Report 12-00783
Title: Page #:
156 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, SRS, Damping: 0.05, 7/17/2013

T

T

=  Negative A7-4_top

—  Positive AT
10000 | ositive A7-4_top

—— Spec

1000

SRS gs

100

T T
1000
Frequency (Hz)

1583 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
157 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

10000 -

SRS gs

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, SRS, Damping: 0.05, 7/17/2013

T T

Negative A8-4_bottom
Positive AS-4_bottom

Spec

1000

100

T T
1000
Frequency (Hz)

154 of 310

NESC Request No.: T1-12-00783




Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | =" | e
i NESC-RP- 1.0
Technical Assessment Report 1200783
Title: "
Empirical Model Development for Predicting Shock Response on | 158 of 832

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, SRS, Damping: 0.05, 7/17/2013

T T

Negative AS-5_top

Positive AS-
10000 ositive A3-5_top

—— Spec

1000 | .

SRS gs

100

T T
1000

Frequency (Hz)

155 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
159 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

10000 |~

SRS gs

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, SRS, Damping: 0.05, 7/17/2013

T T

Negative A10-5_botiom
Positive A10-5_bottom

Spec

1000

100

T T
1000
Frequency (Hz)

156 of 310

NESC Request No.: T1-12-00783




Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | =" | e
i NESC-RP- 1.0
Technical Assessment Report 1200783
Title: "
Empirical Model Development for Predicting Shock Response on | 160 of 832

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, SRS, Damping: 0.05, 7/17/2013

T T

Negative A11-6_top

Positiv R
10000 |- ositive A11-6_top

—— Spec

1000 | .

SRS gs

100

T T
1000

Frequency (Hz)

157 of 310

NESC Request No.: T1-12-00783




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
161 of 832

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, SRS, Damping: 0.05, 7/17/2013

T

T

Negative A12-6_bottom

Positive A12
10000 ositive A12-6_bottom

—— Spec

1000 | .

SRS gs

T T
1000
Frequency (Hz)

158 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | =" | e
i NESC-RP- 1.0
Technical Assessment Report 1200783
Title: "
Empirical Model Development for Predicting Shock Response on | 162 of 832

Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, SRS, Damping: 0.05, 7/17/2013

T T

Negstive A13-free
Positive A13-free

10 || —— Seec

SRS gs

0.1 r 1
1000
Frequency (Hz)

189 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 163 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, 7/17/2013
T T T | R R | T T T T T T T T T T T T T
7000 | —— 3RS Time A1-1_top |

6000 - -1

5000 |- 3

4000 |- ]

<5000 - =

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019
Time (sec)

160 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 164 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, 7/17/2013
R B T T { E5 4 T PE § 1 T T T T I T T T T T T T T
7000 | e SRS Time A2-1_bottom ‘

6000 - -1

5000

T
1

4000 |- 4

-5000 |~ ]

T T T T T T T T T T T T T T T T T T T
0 0.001 0002 0.003 0.004 0005 0006 0.007 0008 0009 001 0011 0012 0013 0014 0015 0016 0.017 0018 0.019
Time (sec)

161 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
165 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, 7/17/2013

i ] T T | iR T VR § T T T T T T | T T | PR T T
7000 [ — 3RS Time A3-2_top |

T

T

Time (sec)

162 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 166 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, 7/17/2013
vy T T { E5 4 T PE § T T T T T T T T T T T T T T
7000 | —— SRS Time A4-2_bottom I

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

163 of 310

NESC Request No.: T1-12-00783



Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
167 of 832

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, 7/17/2013

G P T T | iR T VR § T T T T T I | T T | PR T T
7000 [ — " 3RS Time A5-3_top |

6000 -

5000

T

T

T

T

Time (sec)

164 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0002 0.003 0.004 0005 0006 0.007 0008 0009 001 0011 0012 0013 0014 0015 0016 0.017 0018 0.019




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 168 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, 7/17/2013
ik | T YR E RRFRE FE ¥ Ty T T T T T T T T T T T T T T
7000 | —— SRS Time A6-3_bottom I

6000 - -1

5000 |- 3

4000 - -1

4000 |- ]

<5000 - -1

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

165 of 310

NESC Request No.: T1-12-00783



Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
169 of 832

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, 7/17/2013

vy

T T | RGN REREA | T T T T T T T T

7000 [ — 3RS Time A7-4_top |

6000 -

T T T

T

T

T
0

T T T T T T T T T T T T T T T T T T T
0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

166 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 170 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, 7/17/2013
i ] T T | B T VR § T T T T T T | T T | PR T T T T
7000 Ff — 3RS Time A8-4_botiom |

6000 - -1

4000 |- ]

<5000 - =

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

167 of 310

NESC Request No.: T1-12-00783



Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
171 of 832

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, 7/17/2013

vy

T VR RAERE B T V2 | T T T T T T T

7000 -| —— SRS Time AS-5_top |

6000 -

5000 |-

4000 -

T T T

T

T

0

T T T T T T T T T T T T T T T T T T T
0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

168 of 310

NESC Request No.: T1-12-00783




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
172 of 832

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, 7/17/2013

vy T T { E5 4 T PE § T T T T T T T T T T T T
7000 | —— sRS Time A10-5_bottom I

6000 -

T

T

Time (sec)

169 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
173 of 832

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, 7/17/2013

vy

T T | RS ERH REREA | T T T T T T T T

7000 P — 3RS Time A1146_top |

6000 -

T T T

T

T

T
0

T T T T T T T T T T T T T T T T T T T
0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

170 of 310

NESC Request No.: T1-12-00783




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
174 of 832

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, 7/17/2013

vy

T T | B ERH RERELA | T T T T T T T T

7000 | e SRS Time A12-6_bottom I

6000 -

T T T

T

T

T
0

T T T T T T T T T T T T T T T T T T T
0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

171 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 175 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-14, NESC-DEV-13-026, 7/17/2013
50 p—7 T T T T T T T T T T T T T T T T T T T
= SRS Time A13-free I

0 -

20 -1

40l -

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 0.01 0011 0012 0013 0.014 0015 0016 0017 0.018 0018

Time (sec)

172 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 176 of 832
Composite Materials Subjected to Pyroshock Loading

NESC-DEV-13-026
Composite Materials
Shock Test

Test #5 Accelerometer Data
Panel 0332A016

173 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
g NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
Empirical Model Development for Predicting Shock Response on | 177 0f 832
Composite Materials Subjected to Pyroshock Loading
Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, SRS, Damping: 0.05, 7/18/2013

SRS gs

10000

1000

100

Maximax A1-1_top

>l

Maximax A2-1_bottom

Msximax A3-2_top

Maximax A4-2_bottom
Maximax AS5-3_top
Msximax A6-3_bottom

w— Maximax AT-4_top
= Maximax A8-4_bottom
Maximax AS-5_top
Maximax W
Moxifiax A11-6_top
" Maximax A1 2-6_bottom
Maximax A13-free

V.

a

/)

—— Spec

ey

~

T
1000
Frequency (Hz)

T
100

174 of 310

NESC Request No.: T1-12-00783

T
1000C




NASA Engineering and Safety Center | °ecm® | Veor

: NESC-RP- 1.0

Technical Assessment Report 12.00783
Title: Page #:
Empirical Model Development for Predicting Shock Response on | 178 of 832
Composite Materials Subjected to Pyroshock Loading
Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, SRS, Damping: 0.05, 7/18/2013
— .*'egs'.we:dd_:oo I /_-\I

—— Spec

1000

SRS gs

100

T
100 1000
Frequency (Hz)

175 of 310

NESC Request No.: T1-12-00783




Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | =" | e
i NESC-RP- 1.0
Technical Assessment Report 1200783
Title: "
Empirical Model Development for Predicting Shock Response on | 179 of 832

Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, SRS, Damping: 0.05, 7/18/2013

10000 -

1000 |-

SRS gs

100

T T

Negative A2-1_bottom
Positive A2-1_bottom

—— Spec

T T
1000

Frequency (Hz)

176 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
180 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, SRS, Damping: 0.05, 7/18/2013

T T

Negative A3-2_top
Positive A3-2_top

10000

Spec

1000

SRS gs

100

T
100 1000
Frequency (Hz)

177 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
181 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, SRS, Damping: 0.05, 7/18/2013

T T

Negative A4-2_bottom

10000 - Positive A4-2_bottom

Spec

1000

SRS gs

100

T
100 1000
Frequency (Hz)

178 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
182 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

SRS gs

10000 -

Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, SRS, Damping: 0.05, 7/18/2013

1000

100

T T

= Negative A5-3_top
- Positive AS-3_top

—— Spec

T
100 1000
Frequency (Hz)

179 of 310

NESC Request No.: T1-12-00783




Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | =" | e
i NESC-RP- 1.0
Technical Assessment Report 1200783
Title: "
Empirical Model Development for Predicting Shock Response on | 183 of 832

Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, SRS, Damping: 0.05, 7/18/2013

10000 -

1000 |-

SRS gs

100

T T

Negative AG-3_bottom
Positive AG6-3_bottom

—— Spec

T T
1000

Frequency (Hz)

180 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
184 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

SRS gs

10000 -

Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, SRS, Damping: 0.05, 7/18/2013

1000

100

T T

=  Negative A7-4_top

- Positive A7-4_top

—— Spec

T
100 1000
Frequency (Hz)

181 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
185 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, SRS, Damping: 0.05, 7/18/2013

T T

Negative A8-4_bottom

10000 |- Positive A8-4_bottom

Spec

1000

SRS gs

100

T
100 1000
Frequency (Hz)

182 of 310

NESC Request No.: T1-12-00783




Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | =" | e
i NESC-RP- 1.0
Technical Assessment Report 1200783
Title: "
Empirical Model Development for Predicting Shock Response on | 186 of 832

Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, SRS, Damping: 0.05, 7/18/2013

10000 -

1000 |-

SRS gs

100

T

Negative AS-5_top
Positive A9-5_top

—— Spec

NESC Request No.: T1-12-00783

T

T
1000

Frequency (Hz)

183 of 310




Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
187 of 832

SRS gs

10000 -

Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, SRS, Damping: 0.05, 7/18/2013

1000

100

T T

= Negative A10-5_botiom
- Posttive A10-5_bottom

—— Spec

T
100 1000
Frequency (Hz)

184 of 310

NESC Request No.: T1-12-00783




Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | =" | e
i NESC-RP- 1.0
Technical Assessment Report 1200783
Title: "
Empirical Model Development for Predicting Shock Response on | 188 of 832

Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, SRS, Damping: 0.05, 7/18/2013

10000 -

1000 |-

SRS gs

100

T

Negative A11-6_top
Positive A11-6_top

—— Spec

NESC Request No.: T1-12-00783

T

T
1000

Frequency (Hz)

185 of 310




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
189 of 832

Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, SRS, Damping: 0.05, 7/18/2013

T

10000 -

1000 |-

SRS gs

100

T

Negative A12-6_bottom
Positive A12-6_bottom

—— Spec

T T
1000

Frequency (Hz)

186 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | =" | e
i NESC-RP- 1.0
Technical Assessment Report 1200783
Title: "
Empirical Model Development for Predicting Shock Response on | 190 of 832

Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, SRS, Damping: 0.05, 7/18/2013

T T

Negstive A13-free
Positive A13-free

10 | — spec

SRS gs
T

T T
1000
Frequency (Hz)

187 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 191 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, 7/18/2013
T T T T T T T T T T ¥ T T T T T T T T T
— SRS Time A1-1_top |

5000 - .

4000 - -

2000 - -

-4000 - -1

5000 - -

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

188 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 192 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, 7/18/2013
T T T T 1 T 1 T T T T I T T T T T T T T
= SRS Time A2-1_bottom I

5000 - .

4000 - -

2000

4000 - -

5000 - -

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

189 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 193 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, 7/18/2013
T T T T T T T T T T ¥ I T T T T T T T T
— SRS Time A32_top |

5000 - .

4000 - -

2000 - -

4000 - -

5000 - -

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

190 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 194 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, 7/18/2013
T T T T 1 T 1 T T T T I T T T T T T T T
= SRS Time A4-2_bottom I

5000 - .

4000 - -

2000 - -

4000 - -

5000 - -

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

191 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 195 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, 7/18/2013
T T T T T T T T T T ¥ I T T T T T T T T
— SRS Time A5-3_top |

5000 - .

4000 - -

2000 - -

4000 - -

5000 - -

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

192 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 196 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, 7/18/2013

T T T T T T T T T T T T T T T T T T T T

= SRS Time A6-3_bottom ]

5000 - .

2000 - -

2000 |- 2|

5000 - =1

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

193 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 197 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, 7/18/2013
T T T T T T T T T T T T T T T T T T T T

— SRS Time AT-4_top |

5000 -

2000

-2000

5000 - =1

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

194 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 198 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, 7/18/2013
T T T T T T T T T T T T T T T T T T T T
= SRS Time A8-4_bottom l

5000 - .

2000 - -

2000 |- 2|

-4000 - -1

5000 - =1

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

195 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 199 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, 7/18/2013
T T T T T T T T T T T T T T T T T T T T

— SRS Time A35_top |

5000 -

2000

-2000

5000 - =1

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

196 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 200 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, 7/18/2013

T T T T T T T T T T T T T T T T T T T T

= SRS Time A10-5_bottom I

5000 -

2000

-2000

5000 - =1

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

197 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 201 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, 7/18/2013
T T T T T T T T T T T T T T T T T T T T
= SRS Time A11-6_top |

5000 - .

4000 - -

2000 - -

-4000 - -1

5000 - -

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

198 of 310

NESC Request No.: T1-12-00783



Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
202 of 832

Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, 7/18/2013

T T T T T T T T T T T T T T T T T T
= SRS Time A12-6_bottom I

5000 -

4000 -

2000 -

-4000 -

5000 -

T

T

Time (sec)

199 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




NASA Engineering and Safety Center | °ecm® | Veor
. NESC-RP- 1.0
Technical Assessment Report 1200783
Title: Page #:
Empirical Model Development for Predicting Shock Response on | 203 of 832
Composite Materials Subjected to Pyroshock Loading
) Composite Mat. Pyroshock Dev Test, NEST2-15, NESC-DEV-13-026, 7/18/2013
l_ S;S-ml‘”s."e: I T T T T T T T T T T T T T T T T
N | [T TTT

-20

-30

-0

T

T T T T T T T T T T T T T T T T T T
0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 0.01 0011 0012 0013 0.014 0015 0016 0017 0.018 0018

Time (sec)

200 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 204 of 832
Composite Materials Subjected to Pyroshock Loading

NESC-DEV-13-026
Composite Materials
Shock Test

Test #6 Accelerometer Data
Panel 0332A018

201 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | """ | Y&on
i NESC-RP- 1.0
Technical Assessment Report 1200783
Title: "
205 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, SRS, Damping: 0.05, 7/23/2013

i T

= Maximax A1-1_top

10000 |- Maximax A2-1_bottom
Msximax A3-2_top

Maximax A4-2_bottom
Maximax AS5-3_top
Msximax A6-3_bottom

w— Maximax AT-4_top

Maximax A8-4_bottom /
Msximax AS-5_top

1000 || =— Maximax m

Moxifiax A11-6_top

" Maximsx A12-6_bottom
Maximax A13-free

SRS gs

—— Spec

T T
100 1000
Frequency (Hz)

202 of 310

NESC Request No.: T1-12-00783

T
1000C




NASA Engineering and Safety Center | °ecm® | Veor

: NESC-RP- 1.0

Technical Assessment Report 12.00783
Title: Page #:
Empirical Model Development for Predicting Shock Response on | 206 of 832
Composite Materials Subjected to Pyroshock Loading
Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, SRS, Damping: 0.05, 7/23/2013
10000 |-{ = Positive A1-1_top \—_‘

—— Spec

1000

SRS gs

100

T
100 1000
Frequency (Hz)

203 of 310

NESC Request No.: T1-12-00783




Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | =" | e
i NESC-RP- 1.0
Technical Assessment Report 1200783
Title: "
Empirical Model Development for Predicting Shock Response on | 207 of 832

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, SRS, Damping: 0.05, 7/23/2013

10000 -

1000 |-

SRS gs

100

T T

Negative A2-1_bottom
Positive A2-1_bottom

—— Spec

T T
1000

Frequency (Hz)

204 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
208 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

SRS gs

10000

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, SRS, Damping: 0.05, 7/23/2013

1000

100

T T

Negative A3-2_top
Positive A3-2_top

Spec

T
100 1000
Frequency (Hz)

205 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
209 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

SRS gs

10000 -

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, SRS, Damping: 0.05, 7/23/2013

1000

100

T T

Negative A4-2_bottom
Positive A4-2_bottom

Spec

T
100 1000
Frequency (Hz)

206 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
210 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

SRS gs

10000 -

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, SRS, Damping: 0.05, 7/23/2013

1000

100

T T

= Negative A5-3_top
- Positive AS-3_top

—— Spec

T
100 1000
Frequency (Hz)

207 of 310

NESC Request No.: T1-12-00783




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
211 of 832

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, SRS, Damping: 0.05, 7/23/2013

T

10000 -

1000 |-

SRS gs

100

T

Negative AG-3_bottom
Positive AG6-3_bottom

—— Spec

T T
1000
Frequency (Hz)

208 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
212 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

SRS gs

10000 -

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, SRS, Damping: 0.05, 7/23/2013

1000

100

T T

=  Negative A7-4_top

- Positive A7-4_top

—— Spec

T
100 1000
Frequency (Hz)

209 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
213 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, SRS, Damping: 0.05, 7/23/2013

T T

Negative A8-4_bottom

10000 |- Positive A8-4_bottom

Spec

1000

SRS gs

100

T
100 1000
Frequency (Hz)

210 0f 310

NESC Request No.: T1-12-00783




Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | =" | e
i NESC-RP- 1.0
Technical Assessment Report 1200783
Title: "
Empirical Model Development for Predicting Shock Response on | 214 of 832

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, SRS, Damping: 0.05, 7/23/2013

10000 -

1000 |-

SRS gs

100

T

Negative AS-5_top
Positive A9-5_top

—— Spec

NESC Request No.: T1-12-00783

T

T
1000

Frequency (Hz)

211 of 310




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
215 of 832

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, SRS, Damping: 0.05, 7/23/2013

10000 -

1000

SRS gs

100

T T

= Negative A10-5_botiom
- Posttive A10-5_bottom

—— Spec

T
100 1000
Frequency (Hz)

212 0f 310

NESC Request No.: T1-12-00783




Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | =" | e
i NESC-RP- 1.0
Technical Assessment Report 1200783
Title: "
Empirical Model Development for Predicting Shock Response on | 216 of 832

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, SRS, Damping: 0.05, 7/23/2013

10000 -

1000 |-

SRS gs

100

T

Negative A11-6_top
Positive A11-6_top

—— Spec

NESC Request No.: T1-12-00783

T

T
1000

Frequency (Hz)

213 of 310




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
217 of 832

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, SRS, Damping: 0.05, 7/23/2013

T

10000 -

1000 |-

SRS gs

100

T

Negative A12-6_bottom
Positive A12-6_bottom

—— Spec

T T
1000

Frequency (Hz)

214 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | =" | e
i NESC-RP- 1.0
Technical Assessment Report 1200783
Title: "
Empirical Model Development for Predicting Shock Response on | 218 of 832

Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, SRS, Damping: 0.05, 7/23/2013

T T

Negstive A13-free
Positive A13-free

10 | — spec

SRS gs
T

T T
1000
Frequency (Hz)

215 0f 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
219 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, 7/23/2013

T | B RARRE BRRRN | T T T T T T T T T
0 =
5000 = SRS Time A1-1_top |

T T T

T

T

7000 by

Time (sec)

216 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
220 of 832

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, 7/23/2013

vy T N BRERE FT T PER § T T T T T T T T
F| = SRS Time A2-1_botiom I

T T T

T

T

Time (sec)

217 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
221 of 832

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, 7/23/2013

i ] T D& E BRERE B T VE § T T T T T T | T T T T T
000
8000 [ — 3RS Time A3-2_top |

T

T

7000 by

Time (sec)

218 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
222 of 832

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, 7/23/2013

vy T N BRERE FT T PER § T T T T T T T T
F| = SRS Time A4-2_bottom I

T T T

T

T

Time (sec)

219 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
223 of 832

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, 7/23/2013

i ] T S8 Bl | BB T T T T T T T T | T T T T T
000
8000 F[ — 3RS Time A5-3_top |

5000 -

4000 -

T

T

Time (sec)

220 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
224 of 832

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, 7/23/2013

| BFBEE BRAERE RIEDN RESTA | T T T T T T T T

3
5000 -

= SRS Time AG-3_bottom I

5000 -

T T T

T

T

Time (sec)

221 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
225 of 832

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, 7/23/2013

5000 -

5000 -

vy | B RED RARREH RAERH T T T T T T T T T

— SRS Time AT-4_top |

T T T

T

T

Time (sec)

222 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
226 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, 7/23/2013

vy

| B ERD RARRE REEDH T T T T T T T T T

= SRS Time A8-4_bottom I

T T T

T

T

T
0

T T T T T T T T T T T T T T T T T T T
0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

223 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
227 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, 7/23/2013

vy | B RED RARRE RAERH T T T T T T T T T T

— SRS Time A35_top |

T T T

T

Time (sec)

224 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
228 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, 7/23/2013

vy

| B RRD RARRE BRI EDH T T T T T T T T T

= SRS Time A10-5_bottom I

T T T

T

T

T
0

T T T T T T T T T T T T T T T T T T T
0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

225 of 310

NESC Request No.: T1-12-00783




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
229 of 832

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, 7/23/2013

i ] T % E B ERE EE T VE § T T T T T T | T T T T T
0 1
5000 | — SRS Time A116_top |

5000 -

7000 by

T

T

Time (sec)

226 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
230 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, 7/23/2013

vy

| B REE BRAERE RIEDH RESTH | T T T T T T T T

5000 -

= SRS Time A12-6_bottom I

T T T

T

T

7000 by
0

T T T T T T T T T T T T T T T T T T T
0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

227 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 231 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-16, NESC-DEV-13-026, 7/23/2013
50 p—7 T T T T T T T T T T T T T T T T T T T
= SRS Time A13-free I

0 -

[l M1

20 -1

40l -

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 0.01 0011 0012 0013 0.014 0015 0016 0017 0.018 0018

Time (sec)

228 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 232 of 832
Composite Materials Subjected to Pyroshock Loading

NESC-DEV-13-026
Composite Materials
Shock Test

Test #7 Accelerometer Data
Panel 0332A015

229 of 310

NESC Request No.: T1-12-00783



Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | """ | Y&on
i NESC-RP- 1.0
Technical Assessment Report 1200783
Title: "
233 of 832

SRS gs

10000

1000

100

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026. SRS, Damping: 0.05, 8/9/2013

i T

= Maximax A1-1_top
Maximax A2-1_bottom
Msximax A3-2_top
Maximax A4-2_bottom

Maximax AS5-3_top
Msximax A6-3_bottom

Maximax AT-4_top
Maximax A8-4_bottom
Msaximax A9-5_top

——  Maximax A10-5_bottom
Maximsx A11-6_top
Maximsx A 1)",6_1704

Maximax A13-free

Spec

T T
100 1000
Frequency (Hz)

230 of 310

NESC Request No.: T1-12-00783

T
1000C




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 234 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, SRS, Damping: 0.05, 8/9/2013
T T T

= Negative A1-1_top

10000 || = Positive A1-1_top = p—]

—— Spec v \/

1000

SRS gs

100

T
100 1000 1000C
Frequency (Hz)

231 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
235 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, SRS, Damping: 0.05, 8/9/2013

T T

Negative A2-1_bottom
10000 - Positive A2-1_bottom

—— Spec

1000 - o

SRS gs

100 |-

T
100 1000
Frequency (Hz)

232 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
236 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, SRS, Damping: 0.05, 8/9/2013

T T

~— Negative A3-2_top
10000 |-| = Positive A3-2_top

—— Spec

1000

SRS gs

100

T
100 1000
Frequency (Hz)

233 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
237 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

SRS gs

10000 -

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, SRS, Damping: 0.05, 8/9/2013

1000

100

T T

= Negative A4-2_bottom
—— Positive A4-2_bottom

—— Spec

T
100 1000
Frequency (Hz)

234 of 310

NESC Request No.: T1-12-00783




Document #: Version:

NASA Engineering and Safety Center
- NESC-RP- 1.0
Technical Assessment Report 12-00783
Title: Page #:
238 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, SRS, Damping: 0.05, 8/9/2013

T

T

= Negative A5-3_top
- Positive AS-3_top i

10000 -

—— Spec

1000

SRS gs

100

10 T 1
1000
Frequency (Hz)

235 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
239 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, SRS, Damping: 0.05, 8/9/2013

T T

Negative AG-3_bottom
10000 - Positive AG6-3_bottom

—— Spec

1000 - o

SRS gs

100 |-

T
100 1000
Frequency (Hz)

236 of 310

NESC Request No.: T1-12-00783




Document #: Version:

NASA Engineering and Safety Center
- NESC-RP- 1.0
Technical Assessment Report 12-00783
Title: Page #:
240 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, SRS, Damping: 0.05, 8/9/2013

T

T

=  Negative A7-4_top

10000 |-|{ = Positive A7-4_top

—— Spec

1000

SRS gs

100

10 T 1
1000
Frequency (Hz)

237 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
241 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

SRS gs

10000 -

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, SRS, Damping: 0.05, 8/9/2013

1000

100

T T

= Negative A8-4_bottom
—— Positive A8-4_bottom

—— Spec

T
100 1000
Frequency (Hz)

238 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
242 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, SRS, Damping: 0.05, 8/9/2013

T T

Negative AS-5_top
10000 - Positive A9-5_top

—— Spec

1000 - o

SRS gs

100 |-

T
100 1000
Frequency (Hz)

239 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
243 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

SRS gs

10000 -

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, SRS, Damping: 0.05, 8/9/2013

1000

100

T T

= Negative A10-5_botiom
- Posttive A10-5_bottom

—— Spec

T
100 1000
Frequency (Hz)

240 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
244 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, SRS, Damping: 0.05, 8/9/2013

T T

Negative A11-6_top
10000 |~ Positive A11-6_top

—— Spec

1000 - — o=

SRS gs

100 |-

T
100 1000
Frequency (Hz)

241 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
245 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, SRS, Damping: 0.05, 8/9/2013

T T

Negative A12-6_bottom
10000 - Positive A12-6_bottom

—— Spec

1000 - o

SRS gs

100 |-

T
100 1000
Frequency (Hz)

242 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | =" | e
i NESC-RP- 1.0
Technical Assessment Report 1200783
Title: "
Empirical Model Development for Predicting Shock Response on | 246 of 832

Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, SRS, Damping: 0.05, 8/9/2013

SRS gs

T T

Negative A13-free
Postve A13-free

—— Spec

T T
1000
Frequency (Hz)

243 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 247 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, 8/9/2013
T T T | B T 5 § T T T T T T T T T T T T T T
6000 | === SRS Time A1-1_top | ]

5000 - —

4000 |- -

3000 |- -1

-4000 - -1

&
1=}
=3
o
T

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

244 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 248 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, 8/9/2013
| T T | B T LB | T T T T T T T T T T T T T T
6000 | === SRS Time A2-1_bottom l 20

5000 - —

4000 |- -

3000 - -1

-4000 - -1

&
1=}
=3
o
T

T T T T T T T T T T T T T T T T T T T T
0 0.001 0002 0.003 0.004 0005 0006 0.007 0008 0009 001 0011 0012 0013 0014 0015 0016 0.017 0018 0.019

Time (sec)

245 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 249 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, 8/9/2013
KR T T B T FER § T T T T T T T T T T T T T T
5000 F-[ — 3RS Time A3-2_top | 1

5000 - —

-4000 - -1

&
1=}
=3
o
T

T T T T T T T T T T T T T T T T T T T T
0 0.001 0002 0.003 0.004 0005 0006 0.007 0008 0009 001 0011 0012 0013 0014 0015 0016 0.017 0018 0.019

Time (sec)

246 of 310

NESC Request No.: T1-12-00783



Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
250 of 832

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, 8/9/2013

T

T T L RE T T T T T T T T T

6000 | == SRS Time A4-2_bottom ]

5000 -

4000 |-

3000 |-

&
=
o
o
T

T T T

T

T
0

T T T T T T T T T T T T T T T T T T T
0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

247 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 251 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, 8/9/2013
T T T RS R T ¥ T T T T T T T T T T T T T T
5000 F-[ — 3RS Time A5-3_top | 1

5000 - —

4000 |- -

-4000 - -1

-5000 |~ -1

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0.004 0.005 0006 0.007 0008 0009 001 0.011 0.012 0.013 0014 0.015 0.016 0.017 0.018 0013
Time (sec)

248 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 252 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, 8/9/2013
T T T | B T LB | T T T T T T T T T T T T T T
6000 | === SRS Time AB-3_bottom l ]

5000 - —

4000 |- -

3000 |- -1

-4000 - -1

&
1=}
=3
o
T

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

249 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 253 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, 8/9/2013
T T T | B T 5 § T T T T T T T T T T T T T T
6000 [-| —— SRS Time AT-4_top | 1]

-4000 - -1

&
1=}
=3
o
T

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

250 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 254 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, 8/9/2013
T T T | B T 5 § T T T T T T T T T T T T T T
6000 | == SRS Time AS-4_bottom I ]

5000 - —

4000 |- -

3000 |- -1

-4000 - -1

&
1=}
=3
o
T

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

251 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
g NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
Empirical Model Development for Predicting Shock Response on | 255 0f 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, 8/9/2013

e

T T T RE B T T T T T T T T T T T T T T T T
= SRS Time AS-5_top I

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

252 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 256 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, 8/9/2013
T T T | B T LB | T T T T T T T T T T T T T T
6000 | === SRS Time A10-5_bottom I 20

5000 - —

4000 |- -

3000 |- -1

-4000 - -1

&
1=}
=3
o
T

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

253 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 257 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, 8/9/2013
T T T | B T 5 § T T T T T T T T T T T T T T
6000 | === SRS Time A11-5_top | ]

5000 - —

-4000 - -1

&
1=}
=3
o
T

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

254 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 258 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, 8/9/2013
T T T | B T LB | T T T T T T T T T T T T T T
6000 | === SRS Time A12-6_bottom I 20

5000 - —

4000 |- -

3000 |- -1

-4000 - -1

&
1=}
=3
o
T

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

255 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 259 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-17, NESC-DEV-13-026, 8/9/2013
50 p—7 T T T T T T T T T T T T T T T T T T T
= SRS Time A13-free I

0 -

o

20 -

40l -

T T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 0.01 0011 0012 0013 0.014 0015 0016 0017 0.018 0018

Time (sec)

256 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 260 of 832
Composite Materials Subjected to Pyroshock Loading

NESC-DEV-13-026
Composite Materials
Shock Test

Test #8 Accelerometer Data
Panel 0332A017

257 of 310

NESC Request No.: T1-12-00783



Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | """ | Y&on
i NESC-RP- 1.0
Technical Assessment Report 1200783
Title: "
261 of 832

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, SRS, Damping: 0.05, 8/19/2013

i T

= Maximax A1-1_top
10000 | Maximax A2-1_bottom

w— Maximax A10-5, flom
Maximsx A11-6_top
Maximax A12-6_bottom 5
Msximax A13-free L

SRS gs

—— Spec

JE=7

S A

Maximax A3-2_top /74
Maximax A4-2_bottom
Maximax A5-3_top o = : =
Msximax A6-3_bottom v/ i -
Maximax AT-4_top / o e ~
Maximax A8-4_bottom

1000t Maximax AS-5_top 3

T T
100 1000
Frequency (Hz)

258 of 310

NESC Request No.: T1-12-00783

T
1000C




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
262 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

SRS gs

10000

1000

100

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, SRS, Damping: 0.05, 8/19/2013

T T

= Negative A1-1_top

- Positive A1-1_top

—— Spec

T
100 1000
Frequency (Hz)

259 of 310

NESC Request No.: T1-12-00783




Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
263 of 832

SRS gs

10000

1000

100

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, SRS, Damping: 0.05, 8/19/2013

T T

Negative A2-1_bottom
Positive A2-1_bottom

—— Spec

T T
100 1000

Frequency (Hz)

260 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
264 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

SRS gs

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, SRS, Damping: 0.05, 8/19/2013

10000 |~

1000

100

T T

= Negative A3-2_top

- Positive A3-2_top

—— Spec

T
100 1000
Frequency (Hz)

261 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
265 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

SRS gs

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, SRS, Damping: 0.05, 8/19/2013

10000 |~

1000

100

T T

Negative A4-2_bottom

Positive A4-2_bottom

Spec

T
100 1000
Frequency (Hz)

262 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
266 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

SRS gs

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, SRS, Damping: 0.05, 8/19/2013

10000 |~

1000

100

T T

= Negative A5-3_top

- Positive AS-3_top

—— Spec

T
100 1000
Frequency (Hz)

263 of 310

NESC Request No.: T1-12-00783




Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
267 of 832

SRS gs

10000

1000

100

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, SRS, Damping: 0.05, 8/19/2013

T T

Negative AG-3_bottom
Positive AG6-3_bottom

—— Spec

T T
100 1000

Frequency (Hz)

264 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
268 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

SRS gs

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, SRS, Damping: 0.05, 8/19/2013

10000 |~

1000

100

T T

=  Negative A7-4_top

- Positive A7-4_top

—— Spec

T
100 1000
Frequency (Hz)

265 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
269 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

SRS gs

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, SRS, Damping: 0.05, 8/19/2013

10000 |~

1000

100

T T

Negative A8-4_bottom

Positive A8-4_bottom

Spec

T
100 1000
Frequency (Hz)

266 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 270 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, SRS, Damping: 0.05, 8/19/2013

T T T
Negative AS-5_top
10000 Positive A3-5_top 3
—— Spec
S
1000 |- // e
-
-
oo
P
L=
%]
o
@0
100 |- 1
10 E
T T T
100 1000 1000C

Frequency (Hz)

267 of 310

NESC Request No.: T1-12-00783



NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
271 of 832

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

SRS gs

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, SRS, Damping: 0.05, 8/19/2013

10000 |~

1000

100

T T

= Negative A10-5_botiom

- Posttive A10-5_bottom

—— Spec

T
100 1000
Frequency (Hz)

268 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 272 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, SRS, Damping: 0.05, 8/19/2013

T T T
Negative A11-6_top
10000 Positive A11-6_top 3
—— Spec
,/
1000 |- // E
-
=
>
@
=}
w
o
(%)
100 - -]
10F 3
T T T
100 1000 1000C

Frequency (Hz)

269 of 310

NESC Request No.: T1-12-00783



Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
273 of 832

SRS gs

10000

1000

100

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, SRS, Damping: 0.05, 8/19/2013

T T

Negative A12-6_bottom
Positive A12-6_bottom

—— Spec

T T
100 1000

Frequency (Hz)

270 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | =" | e
i NESC-RP- 1.0
Technical Assessment Report 1200783
Title: "
Empirical Model Development for Predicting Shock Response on | 274 of 832

Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, SRS, Damping: 0.05, 8/19/2013

T T

Negative A13-free
Postve A13-free

—— Spec

SRS gs

T T
1000
Frequency (Hz)

271 of 310

NESC Request No.: T1-12-00783




Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
275 of 832

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, 8/19/2013

4000 -

2000

-1000

-4000

T T T T T T T T T T T T T T
— SRS Time A1-1_top |

T T T

T

T

Time (sec)

272 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
276 of 832

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, 8/19/2013

T

T T T T T T T T T T T T T

4000 -

= SRS Time A2-1_bottom I

2000 -

-1000 -

-2000

-4000

T

T T T

T

T

T
0

T T T T T T T T T T T T T T T T T T T
0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019

Time (sec)

273 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 277 of 832
Composite Materials Subjected to Pyroshock Loading

4000

2000

-1000

-4000

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, 8/19/2013

T T T T T T T T T T T T T T
= SRS Time A3-2_top |

T T T T T T

Time (sec)

274 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 278 of 832
Composite Materials Subjected to Pyroshock Loading

4000

2000

-1000

-4000

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, 8/19/2013

T T T T T T T T T T T T T T

= SRS Time A4-2_bottom I

T T T T T T

Time (sec)

275 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
279 of 832

4000

2000

-1000

-4000

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, 8/19/2013

T T T T T T T T T T T T T T
= SRS Time A5-3_top |

T T T

T

T

Time (sec)

276 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
280 of 832

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, 8/19/2013

4000 -

2000 -

-1000 -

-2000

-4000

T T T T T T T T T T T T T T
= SRS Time AG-3_bottom I

T

T T T

T

T

Time (sec)

277 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
281 of 832

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, 8/19/2013

T T T T T T T T T T T T T T T T T T
— SRS Time A7-4_top |

4000 -

2000 -

-1000 -

4000 by

T

T

Time (sec)

278 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
282 of 832

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, 8/19/2013

T T T T T T T T T T T T T T T T T T
= SRS Time A8-4_bottom l

4000 -

2000 -

-1000

T

T

4000 by

Time (sec)

279 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 283 of 832
Composite Materials Subjected to Pyroshock Loading

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, 8/19/2013

T T T T T T T T T T T T T T T T T T T T

4000 [-| — SRS Tme A35_top | h

2000 - -1

-1000

4000 b T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0.004 0005 0005 0.007 0008 0009 001 0011 0012 0.013 0014 0015 0.016 0.017 0.018 0013

Time (sec)

280 of 310

NESC Request No.: T1-12-00783



Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
284 of 832

4000

2000

-1000

-4000

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, 8/19/2013

T T T T T T T T T T T T T T T
= SRS Time A10-5_bottom I

T T T

T

Time (sec)

281 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
285 of 832

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, 8/19/2013

T T T T T T T T T T T T T T T T T T
= SRS Time A11-6_top |

4000 -

2000 -

-1000

T

T

4000 by

Time (sec)

282 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
286 of 832

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, 8/19/2013

T T T T T T T T T T T T T T T T T T
= SRS Time A12-6_bottom I

4000 -

2000 -

-1000

-2000

4000 by

T

T

Time (sec)

283 of 310

NESC Request No.: T1-12-00783

T T T T T T T T T T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0009 001 0011 0012 0.013 0014 0015 0016 0017 0.018 0019




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 287 of 832
Composite Materials Subjected to Pyroshock Loading

50

30

20

-20

-30

40

NESC Request No.: T1-12-00783

Composite Mat. Pyroshock Dev Test, NEST2-18, NESC-DEV-13-026, 8/19/2013

T T T T
=== SRS Time A13-free I

T

T

T

T

T T

T T T T T T T T T

T

T T T T T T T T T T
0 0.001 0.002 0.003 0004 0.005 0006 0007 0008 0008 0.01

Time (sec)

284 of 310

T T T T T T T T T
0.011 0.012 0.013 0014 0015 0016 0017 0018 0.018




NASA Engineering and Safety Center
Technical Assessment Report

Document #:

NESC-RP-
12-00783

Version:

1.0

Title:

Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

Page #:
288 of 832

NESC-DEV-13-026
Composite Materials
Shock Test

Test and Checkout Procedure

285 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center

Document #:

Version:

Composite Materials Subjected to Pyroshock Loading

- NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
Empirical Model Development for Predicting Shock Response on | 289 of 832

/g,((z/n

Kecord 4/7

NESC-DEV-13-026

George C. Marshall Space Flight Center
Marshall Space Flight Center, Alabama 35812

5/30/2013

TEST AND CHECK-OUT PROCEDURE

ET40 / VIBRATION, ACOUSTICS, AND

SHOCK TEAM

COMPOSITE MATERIALS

PYROSHOCK

DEVELOPMENT TEST

Group Il — Tests 11 to 18

This Procedure Describes
Safety Critical Operations

286 of 310

—

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:
290 of 832

Empirical Model Development for Predicting Shock Response on

Composite Materials Subjected to Pyroshock Loading

T

ET40 / Yibration, Acoustics, and Shock Team

Composite Materials Pyroshock Develop Test | NESC-DEV-13-026 | Revision: Baseline
Group 11 — Tests 11 to 18 : | Date: 5/30/2013 | Page1of 18
< &
PREPARED BY: 9,/»» Cotng Barnngm S/ 3’/2" 3
John Craig Garrison / ET40 Date

Test Engineer

APPROVED BY: /%,%

Kathy L. Offen / ET40 Dafe
Deputy Branch Chief -
Structural Dynamics Test Branch

T

APPROVED BW i W \5/ 3%29/3
avid Ordway / EV32 Dai

Aerospace Engineer, Pyrotechnics
Structural & Mechanical Design Branch
Test Requester

APPROVED BY:
David Parsons / ES22 Date
Structural Dynamics
Mechanical, Thermal and Life Support Branch

287 of 310

NESC Request No.: T1-12-00783




NASA Engineering and Safety Center | °ecm® | Veor
: NESC-RP- 1.0
Technical Assessment Report 12.00783
Title: Page #:

Empirical Model Development for Predicting Shock Response on | 291 of 832
Composite Materials Subjected to Pyroshock Loading

| =P T

|
ET40) / Vibration, Acoustics, and Shock Team
Composite Materials Pyroshock Development Testﬁrh'F,S(“-DF.V-lJ-Mﬁ | Revision: Baseline
Group 11— Tests 11 to 18 [ Date: 53072013 [ Page1of 18
PREPARED BY:
John Craig Garrison / ET40 Date

Test Engineer

APPROVED BY:

Kathy L. Owen / ET40 Date
Deputy Branch Chief
Structural Dynamics Test Branch

APPROVED BY: :
- David Ordway / EV32 Date
Aerospace Engineer, Pyrotechnics
Structural & Mechanical Design Branch
Test Requester

. Digitaily signed by KAREN OLIVER

. DN: c=US, 0=U.5. Government. ou=NASA, ou=PIV,
4. cazKAREN OLIVER, 0.9.2342,19260300.100.1.1=koollver
d Dater2013.05.31 11:20:01 0500

APPROVED BY:

David Parsons / ES22 Date
Structural Dynamics
Mechanical, Thermal and Life Support Branch

288 of 310

NESC Request No.: T1-12-00783



Empirical Model Development for Predicting Shock Response on
Composite Materials Subjected to Pyroshock Loading

NASA Engineering and Safety Center | """ | Y&on
i NESC-RP- 1.0
Technical Assessment Report 1200783
Title: "
292 of 832

2.0

3.0

3.1

INTRODUCTION
PURPOSE

The purpose of this procedure is to define the steps necessary to perform a pyrotechnic
shock test in the Pyrotechnic Shock Facility in Building 4619 using pyrotechnic
devices.

Test Matrix Test Articles: 3’x6° Sandwich composite panels with LSC plate and L.SC
backing plate. The 8 test articles of the test matrix are described in test plan, Table 111,
Group II. tests 11 to 18.

Program: NESC Type of Test: Pvrotechnic Shock Development Test

Test Purpose: To capture the acceleration time histories for group 11 —Test 11 to 18

tests.

The Pyrotechnic Shock Facility is located in Rooms 170, 170A and 170B of Building
4619. Room 170A is designated as the Control Room. The area between Room 169
and 170 is used for storage of secondary pyrotechnic devices. Room 170B is used for
storage of initiators. All detonation of pyrotechnic devices will be in Room 170.

SCOPE

This document contains the steps and/or references the procedure to conduct the test.
SAFETY

Follow all emergency and safety requirements specified in ET01-DYN-SHK-FOP-001.
Responsibilities

The Test Engineer will be responsible for all activities occurring in the hazardous test
area and for the safety of personnel involved in the test activities. It is the responsibility
of each individual in a test program to fully comply with the requirements of this
document and to report any individual not complying. Failure to do so could lead to

serious personnel injuries or death.

TEST REQUIREMENTS AND INFORMATION

DOCUMENTS
APPLICABLE DOCUMENTS

Test Requirements: Pyroshock Response Characterization of Composite Materials Test
Plan Revision B, NESC Task # TI-12-0783 (SLS ADO-21), 5/17/2013

Test Procedure: ETO1-DYN-SHK-FOP-001  Pyrotechnic Shock Tests
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4.0

97M00200-GRP II-PANEL 11-18 COMPOSITE TEST PANEL, GROUP II, TEST
#11-#18

97M00202 LSC BACKING PLATE, COMPOSITE TEST PANEL PATHFINDER
97M00203-MOD LSC PLATE, COMPOSITE TEST PANEL PATHFINDER
97M00204-MOD-2-10 LSC SHIM, COMPOSITE TEST PANEL 10 GPF LSC
97M00204-MOD-2-22 LSC SHIM, COMPOSITE TEST PANEL 22 GPF LSC
REFERENCED DOCUMENTS

ET01-DYN-OWI-001  Documentation Control

ETOI-DYN-OWI-002 Test Operation Procedure Preparation and Change Control
TEST INFORMATION

The instrumentation locations are given in the drawings listed in the applicable

documents and appendix A for the test.

Pyrotechnic shock tests may be performed on the test article in the order and
configuration directed by the test requester.

The shock test will be performed on a room temperature test article.
TEST REQUIREMENTS

The Test Engineer will be in charge of all test preparations and activities.
All activities will be coordinated with the Test Engineer.

All changes to the procedure will be coordinated with the Test Engineer.

The development test articles will be tested with pyrotechnic shock test runs as directed
by the test requester. The test article information will be recorded in this TCP.

TEST DATA

a. The test data includes a time history of the real time shock recorded over a 20
millisecond or longer interval and the units are g’s peak versus time.

b. The second plot is a Shock Response Spectrum (SRS) using 5% damping and a
1/6 octave shock spectrum analyzer. The SRS is computed over the frequency
band from 50 to 10,000 Hertz. The SRS units are g’s versus frequency.

¢. The data will be acquired on a Nicolet BE256LE data acquisition system and the
SRS analysis will be performed using a personal computer and the Shock
Analysis Tool Analysis Software.

d. Sample rate of 1 million samples per second will be used for response from the
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: ET40 / Vibration, Acoustics, and Shock Team
Composite Matcrials Pyroshock Develoy Test | NESC-DEV-13026 | Revision: Baseli
Group 11 - Tests 11 to 18 | Date: 5/30/2013 | Paged of 18

accelerometers.

5.0 TEST SETUP
5.1 ‘TEST ARTICLE AND SHOCK PLATE SETUP
a. The test setup is shown in Appendix A.
b. Suspend the shock plate from ceiling using straps or cables and shackles.
c.- Suspend 1 accelerometer near the plate. Connect to data system for recording.
d. At the start of each test day, complete ETO1-DYN-SHK-FOP-001, section 6.
6.0 TEST OPERATION
6.1 COMPOSITE MATERIALS PYROSHOCK DEV. TEST

] a. Record and verify the test information below and in appendix C.

Group I1 - Test No.: 11 Panel #11 Date: 5-3]- 20‘3 TesLAmcle Desc M7
TC350 Sandwich | ite P :

s
Honeycomb & Tape PID# 83324 81!

Shock Source LSC Core Load: 10 GR/FT Explosive Material: RDX Sheath: Al
Actual Length Used: Q'eg"

b. Verify that the shock plate is ready for testing per section 5.1.
- ¢, Instrument shock plate. Use a #12 washer between the accelerometer and the
insert. Each accelerometer’s torque will be to 25+5 in.-lb.
Torque wrench: M 98783  Torque value: 25 Due: 10-4-%t3 Cal.: {-4-23 - Jer
d. LSC plate & LSC backer plate to Test Panel %-13 bolt’s torque to35+5-f~Hs. 240 ia-tb, 7 535018
Torque wrench: 658326  Torque value: 240 Due:{p-§-t Cal:4-§-203
e. Dering %-13 bolt’s torque to 28-ftvtty. RY40/4:lbs LSC Pvke Brings; Farcad D-rings 220516,

Torque wrench: m§58396 Torque value: %Due 10-8-213 Cal Y-f-0i3 Lol
f.  Photograph the locations and orientations of all accelerometers.
g. Perform the test per sections 7, 8, and 9 of ETO1-DYN-SHK-FOP-001.
h. Photograph the test setup after the test. Photograph and document any post-test
. visually inspected observations under this test number in appendix C.
i. Verify that the test run has been completed. "4 S'jl-blj
ca
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Group II —Tests 11 to 18 Date:  5/30/2013 Bage 5of 18
6.2 COMPOSITE MATERIALS PYROSHOCK DEV. TEST

a. Record and verify the test information below and in appendix C.
Group II - Test No.: 12 Panel #14 Date: ¢-28-3¢13 Test Article Desc.: IM7/ .
TC350 Sandwich Composite Panel. see appendix B for ply layup. 3°x6°, Rohacell

Foam & Tape PID# 03324014
Shock Source LSC Core Load: 22 GR/FT Explosive Material: CH-6 Sheath: Al

Actual Length Used: W'

b. . Verify that the shock plate is ready for testing per section 5.1.
c. Instrument shock plate. Use a #12 washer between the accelerometer and the
insert. Each accelerometer’s torque will be to 2545 in.-Ib.
Torque wrench: (98783  Torque value: 29 Due: Jo-4-2013 Cal.: Y-4-%(3
d. LSC plate & LSC backer plate to Test Panel /4-13 bolt’s torque to $5-5-ft=ts- A40 ia~ Zﬁﬁ-
Torque wrench: 1¢9 $396 _Torque value: R§oDue:{o-§-201 Cal: §-8-203 ’ ANG
e. D-ring %5-13 bolt’s torque to 28-ft=tr. A40ialb. LSE Plate D-rings! Far cad Driags 220is-lb. pCA
Torque wrench: M&9839(  Torque value: M%aoDue: p-§-20 Cal:4-8-2o03 L e
f. Photograph the locations and orientations of all accelerometers.
Perform the test per sections 7, 8, and 9 of ET01-DYN-SHK-FOP-001.
Photograph the test setup after the test. Photograph and document any post-test
visually inspected observations under this test number in appendix C.

i. Verify that the test run has been completed. ggg ‘kfs‘ 4

70

START OF THE COMPOSITE MATERIALS PYROSHOCK DEV. TEST

a. Record and verify the test information below and in appendix C.
Group 11 - Test No.: 13 Panel #13 Date:_"T~/{- 213 Test Article Desc.: IM7/
TC350 Sandwich Composite Panel endix B for ply layup. 3°x6’. Rohacell
Foam and Tape PID# E
Shock Source. LSC Core Load: 10 GR/FT Explosive Material: RDX Sheath: Al
Actual Length Used: _4' p.§"

b. Verify that the shock plate is ready for testing per section 5.1.

c. Instrument shock plate. Use a #12 washer between the accelerometer and the
insert. Each accelerometer’s torque will be to 25+5 in.-1b.
Torque wrench: V) 698783  Torque value: 25 Due: lo-4-2213 Cal.: 4-4-2(3

d. LSC plate & LSC backer plate to Test Panel %-13 bolt’s torque to 55=5-fi-Hy. £ 240in+l, } (&
Torque wrench:_ M5 3396 Torque value: 240 Due:io-3-223 Cal:4-3-240

e. D-ring %-13 bolC’s torque to 38-ftb, A40ia-te L5€ Pt D-rings; Par end Drings 220inth §<2
Torque wrench: m‘gf:”ﬂ Torque value: ﬁ;XgDue: lo/8 /201y Cal:4//ws

f. Photograph the locations and orientations of all accelerometers.

g. Perform the test per sections 7, 8, and 9 of ET01-DYN-SHK-FOP-001.

h. Photograph the test setup after the test. Photograph and document any post-test

visually inspected observations under this test number in appendix C. ?
i. Verify that the test run has been completed. b 8;"#/ 7-16~ 2013
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6.4 START OF THE COMPOSITE MATERIALS PYROSHOCK DEVY, TEST

a. Record and verify the test information below and in appendix C.
Group 11 - Test No.: 14 Panel #12 Date: 1-17- 203 Test Article Desc.: IM7/
TC350 Sandwich-Composite Panel, see appendix B for ply layup, 3'x6’, Al
Honeycomb and Tape PID# @3324 81X
Shock Source LSC Core Load: 22 GR/FT Explosive Material: CH-6 Sheath: Al
Actual Length Used: _4*

b. Verify that the shock plate is ready for testing per section 5.1.
c. Instrument shock plate. Use a #12 washer between the accelerometer and the
" insert. Each accelerometer’s torque will be to 25%5 in.-Ib.
Torque wrench: /{98783  Torque value: 45 Due: J0-Y- Joi3 Cal.: Y-4-2013 )

d. LSC plate & LSC backer plate to Test Panel %-13 bolt's torque to $5=5-f=tb 240inlb Je .
- Torque wrench:_M{98396 Torque value: 249 Due: jo-§-2w3Cal:{~3-1oi3 .

e.. .D-ring %-13 bolt’s torque to 28-ft=ttr 240 in-. £5€ Plate Dorings) Faread D-rings 220 jnlh ACA
. Torque.wrench: M§S8396  Torque valuc:’_‘%pDue: Jo-g-2nal: Y-§-2e13 N3

f. Photograph the locations and orientations of all accelerometers.

Perform the test per sections 7, 8, and 9 of ETO1-DYN-SHK-FOP-001.

Photograph the test setup after the test. Photograph and document any post-test

visually inspected observations under this test number in appendix C. .

i. Verify that the test run has been completed. VLB T-17-2013

s®

6.5 START OF THE COMPOSITE MATERIALS PYROSHOCK DEV. TEST

a. Record and verify the test information below and in appendix C.

- Group II - Test No.: 15 Panel #16 Date: "1-18-243 Test Article Desc.: IM7/
TC350 Sandwich Composite Panel. see appendix B for ply layup, 3°x6°, Al
Honeycomb & Tape PID# §331 4 alb
Shock Source LSC Core Load: 22 GR/FT Explosive Material: CH-6 Sheath: Al
Actual Length Used: 4’ P

b. Verify that the shock plate is ready for testing per section 5.1.
c. Instrument shock plate. Use a #12 washer between the accelerometer and the
insert. Each accelerometer’s torque will be to 255 in.-Ib. ;
Torque wrench: Mé 58783  Torque value: @5 Due: Jo-4-B013 Cal.: 4-4-Ji3
d. LSC plate & LSC backer plate to Test Panel ¥-13 bolt’s torque to $5+=5fiwte: 240 /a-l. &qﬁ-w
Torque wrench:_M§59396  Torque value: 240 Due: jo-§-013 Cal:4-8-2013 :
e. D-ring "4-13 bolt’s torque to 28-ftHs: QY in-lb. LSC Plafe B-rivgs; Far €nd D-ring§ 220in 16 &ge:“
. Torque. wrench: M(';gS% Torque val,ue:?‘%Due:_le-g-_‘z!g Cal:y-3-2013. ;
f. Photograph the locations and orientations of all accelerometers.
g. Perform the test per sections 7, 8, and 9 of ETQ1-DYN-SHK-FOP-001.
h. Photograph the test setup after the test. Photograph and document any post-test

visually inspected observations under this test number in appendix C. )
i, Verify that the test run has been completed. . / JQ M-i3-tol3
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START OF THE COMPOSITE MATERIALS PYROSHOCK DEV. TEST

a.

&

i

Record and verify the test information below and in appendix C.

Group I - Test No.: 16 ‘Panel #18 Date: T-23-2013  Test Article Desc.: IM7/
TC350 Sandwich Composite Panel, see appendix B for ply layup, 3°x6°, Rohacell
Foam & Tape PID# @3324.018

Shock Source LSC Core Load: 22 GR/FT Explosive Material: CH-6 Sheath: Al
Actual Length Used: _Y' '

Verify that the shock plate is ready for testing per section 5.1.

Instrument shock plate. Use a #12 washer between the accelerometer and the

insert. Each accelerometer’s torque will be to 25£5 in.-1b.

Torque wrench: M9 $7E3  Torque value: S Due: 10-4-2013 Cal.: Y-Y-243

LSC plate & LSC backer plate to Test Panel ¥2-13 bolt’s torque to &5==5—ft=t. 240in-/b. J%’
Torque wrench:_ M5 839( Torque value: 246 Due: so-8-2et2 Cal: §-8-2013 ¥
D-ring %-13 bolt’s torque to 28-81bs 2U0in-1b. LSCPlate -rhgs;) Furead? rings 220,4-b #Cg' s
Torque wrench: 49 §39( _ Torque value: ¥%seDue: jo.3-aar3 Cal: 4-8-013 oo
Photograph the locations and orientations of all accelerometers.

Perform the test per sections 7, 8, and 9 of ET01-DYN-SHK-FOP-001.

Photograph the test setup after the test. Photograph and document any post-test

visually inspected observations under this test number in appendix C.

Verify that the test run has been completed. A jes 7/2.3{ 2013

START OF THE COMPOSITE MATERIALS PYROSHOCK DEV. TEST

a.

Record and verify the test information below and in appendix C. 3
Group 11 - Test No.: 17 Panel #15 Date: §~9-20/3 Test Article Desc.: IM7/

TC350 Sandwich Composite Panel, see appendix B for ply layup. 3'x6°. Al
Honeycomb & Tape PID# 833248 125!

Shock Source LSC Core Load: 10 GR/FT Explosive Material: RDX Sheath: Al
Actual Length Used: _4' 0.5"

b. Verify that the shock plate is ready for testing per section 5.1.

“Torque wrench: #¢583%¢  Torque value:**%ss Due: po-§-200Cal: §-8-2013

Instrument shock plate. Use a #12 washer between the accelerometer and the
insert. Each accelerometer’s torque will be to 2545 in.-Ib.

Torque wrench: M6¢581€3 Torque value: 25 Due:(0-Y- 26/3 Cal.: Y-4-2013
LSC plate & LSC backer plate to Test Panel 2-13 bolt’s torque to $5+5-frts. 240 ra=lb. DC‘?'_M
Torque wrench; M{5839¢ Torque value: A48 Due: to-8-203 Cal: 4-§-2013 ¥

D-ring %13 bolt’s torque to'88-fHs. 240 ia-lh. LSC Plate D-rings; Far ead D-rings 220t J‘cgl_m’

Photograph the locations and orientations of all accelerometers.

Perform the test per sections 7, 8, and 9 of ET01-DYN-SHK-FOP-001.
Photograph the test setup after the test. Photograph and document any post-test
visually inspected observations under this test number in appendix C.

Verify that the test run has been completed. v #CA Zﬁ/w)
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6.8 START OF THE COMPOSITE MATERIALS PYROSHOCK DEV. TEST
a. Record and verify the test information below and in appendix C.

Group II - Test No: 18 Panel #17 Date: 8-13+2013 Test Article Desc.: IM7/

TC350 Sandwich Composite Panel. see appendix B for ply layup. 3'x6’. Rohacell

Foam and Tape PID¥#_8§3324 017
Shock Source LSC Core Load:10 GR/FT Explosive Material: RDX Sheath: Al

Actual Length Used: 4 ' 0.§%

b. Verify that the shock plate is ready for testing per section 5.1.
¢. Instrument shock plate. Use a #12 washer between the accelerometer and the
insert, Each accelerometer’s torque will be to 25£5 in.~lb.
Torque wrench: M$98783  Torque value: 45 Due: j0-4-20(3 Cal.: Y-Y-2f3
d. LSC plate & LSC backer plate to Test Panel 12-13 bolt’s torque to $8+5-ft=ter 240/a-lb, peA

Torque wrench: #16§8336 Torque value: 240 Due:j0-8-2013Cal: ¥-§-213 N-2eld
¢. D-ring %-13 bolt’s torque to-28-H=lb. 246 ia-1b. L-SC Plate Periugs; Far ead poinys 220 in-lh pc.
Torque wrench: /49 $336  Torque value:?_'_‘lgg Due: jp-g-2o3 Cal: {~F~2013 §~31-2013

f. Photograph the locations and orientations of all accelerometers.

g. Perform the test per sections 7, 8, and 9 of ETO1-DYN-SHK-FOP-001.
h. Photograph the test setup after the test. Photograph and document any post-test
visually inspected observations under this test number in appendix C.
i. Verify that the test run has been completed. v heo 812013
7.0 RECORDS

The test report for this test will control and include the following records:
a. This “AS RUN" TCP. :
b. The test data and the equipment list. )

The test report is controlled by ET01-DYN-OWI-001, Documentation Control.
However, due to the ITAR designation for the test results, the test report and data will
be securely controlled. The test report will be available no later than 30 days after test
completion. The Test Requirements will not be included in this TCP or in the report,
but a copy may be filed with the report for future reference.

8.0 TOOLS, EQUIPMENT. AND MATERIALS

The equipment used during this test will be listed in a table as part of the test report.
The list will include test equipment calibration due dates.

9.0 'PERSONNEL TRAINING AND CERTIFICATION

Personnel certified as Propellant and Explosive Handler are required to conduct this
test.
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POST-TEST VERIFICATION
The Test and Check-out Procedure NESC-DEV-13-026 has been satisfactorily completed and
documented. s
(nasy Bt poe “ 19/ 2013
~ Test Engineer / ET40 Date
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Composite Materials Pyroshock Development Test

Test Article Panel: Sandwich Composite, Vertical Position
Supports: Straps and Shackles
C| A1 A3 A5 A7 A9 A11
° A2 Ad AB A8 A10 A12
|, — sasmgcs Front View
N

© 0 o © © © © o © o o o

Back View
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Group 1II - Sandwich Composite Panels
). L 2. Jal &
Nlu?:ljle 2 Nl:r;sl:er Material Thli :l?;less Fill/Ply Orientation Type l,s]i.o;,gre
11 11 Composite, 8 Ply/ 1- Al 90°/445°/-45°/0°/0°/
IM7/TC350 | inchthick [ Honeycomb 45°/+45°/90°, Sandwich 10
fill & Tape 8 ply both faces
12 14 Composite, 8 Ply/ 1- Al 90°/+45°/45°/0°/0°/
IM7/TC350 | inchthick | Honeycomb 45%+45°/90°, Sandwich 22
fill & Tape 8 ply both faces
13 13 Composite, 8 Ply/ 1- Rohacell 90°/+45°/-45°/0°/0°/
IM7/TC350 | inch thick Foam &Tane 45°/+45°/90°, Sandwich 10
fill ap 8 ply both faces
14 12 Composite, 8§ Ply/ 1- Rohacell 90°/+45°/45°/0°/0°/
IM7/TC350 | inchthick Foam &Tape -45°1+45°/90°, Sandwich 22
fill ] 8 ply both faces
15 17 Composite, 8 Ply/ 1- Al 90°/+45°/45°/0°/0°/
IM7/TC350 | inchthick | Honeycomb 45°445°/90°, Sandwich 10
fill & Tape 8 ply both faces
16 15 Composite, 8 Ply/ 1- Al 90°/4+45°/-45°/0°/0°/
IM7/TC350 | inchthick [ Honeycomb 45°/+45°/90°, Sandwich 22
fill & Tape 8 ply both faces
17 18 Composite, 8 Ply/ 1- Reliazall 90°/+45°/-45°/0°/0°/
IM7/TC350 | inch thick Foam &Tape “45°/+45°/90°, Sandwich 10
fill i 8 ply both faces
18 16 Composite, 8 Ply/ 1- Rohacell 90°/+45°/45°/0°/0°/
IM7/TC350 | inch thick Foam &Tape -45°/+45°/90°, Sandwich 22
fill 8 ply both faces
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ET40 / Vibration, Acoustics, and Shock Team
Composite Materials Pyroshock Develop Test NESC-DEV-13-026 [ Revision: Baseline
Group II - Tests 11 to 18 Date:  5/30/2013 | Page 15of 18
TEST DATA SHEET

Group: II - Test No.: 11 Panel #11 Date: $-3-203  Test Article Desc.: IM7/TC350 Sandwich
Composite Panel, see appendix B for ply layup. 3°x6°. Al Honeycomb & Tape

Test Article Configuration: hanging

Test Article Drawing #: 97M00200-GRP 1I-PANEL 11 Material: [IM7/TC350 PID# Q33-‘M¥
Test Article Drawing #: 97M00202 Material: Aluminum S/N: Pathfinder

Test Article Drawing #: 97M00203-MOD Material: Aluminum S/N: Pathfinder

Test Article Drawing #: 97M00204-MOD-2-10 Material: Aluminum S/N: Pathfinder

Shock Source: LSC L/N: none LSC Core Load: 10 GR/FT Explosive Material: RDX
Sheath: Aluminum Actual Length Used: Y4 25"

Accelerométer MFG: PCB Model: 350XXX

1 C02 [31334 ] 2 | D02 N38a| 3 D02 [4y3828 co2 3331

Loc. | Model | S/N | Loc. | Model | S/N | Loc. | Model | S/N | Loc. | Model | S/N
4
8

5 | C02 31328 | 6 | D02 |y3e29| 7 | D02 |43179 C02_ 31351

9 [ C02 [31330 | 10 | D02 |ygo| (1 | D02 |y3)g) | 12 | C02_|qoa7y
13 | BO2 [)i439
Aluminum LSC panel severance: ( Yes {NQ) Mot Completely

Post-test visually inspected observations: Do 15 oryued betwesn (50=240 ilb. The onter

bolfs were at (50 in~Bb. The accels bett Yorqued bo of feasf 20 in-lb.

Group: II - Test No.: 12 Panel #14 Date: 6/-2 ’/3‘13 Test Article Desc.: IM7/TC350 Sandwich
Composite Panel, see appendix B for ply lavup. 3'x6°. Rohacell Foam & Tape .

Test Article Configuration: hanging

Test Article Drawing #: 97M00200-GRP [I-PANEL 14 Material: IM7/TC350 PID# §332ADI4
Test Article Drawing #: 97M00202 Material: Aluminum S/N: Pathfinder

Test-Article Drawing #: 97M00203-MOD Material: Aluminum S/N: Pathfinder

Test Article Drawing #: 97M00204-MOD-2-22 Material: Aluminum S/N: Pathfinder

Shock Source: LSC L/N: _poa¢ LSC Core Load: 22 GR/FT Explosive Material: CH-6
Sheath: Aluminum Actual Length Used: o St

Accelerometer MFG: PCB Model: 350XXX

[Loc. | Model [ SN | Loc. [ Model | S/N | Loc. [ Model [ S/N [Loc. | Model | SN
|4 D02 [Y3pal | 2 C02 I340] 3 | C02 [3I338| 4 D02 [ Y3028
| 5 D02 (43929 ! 6 C02 [31333| 7 C02 |4o292. | 8 D02 | 43179
[ 9 D02 |43ig0 | 10 | CO2 [4op95 | 11 C02 (333G | 12 | D02 [43i81
{13 | B02 [1]439
Aluminum LSC panel severance: ((Yes) No )

Post-test visually inspected observations: N, [sese balfs oe qccafs. abier test.
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Group: II - Test No.: 13 Panel #13 Date: [~[6-2013 Test Article Desc.: IM7/TC350 Sandwich
Composite Panel, see appendix B for ply layup, 3'x6’, Rohacell Foam & Tape
Test Article Configuration: hanging
Test Artjcle Drawing #: 97M00200-GRP II-PANEL 13 Material: IM7/TC350 PID# 83224813
Test Article Drawing #: 97M00202 Material: Aluminum S/N: Pathfinder
Test Article Drawing #: 97M00203-MOD Material: Aluminum S/N: Pathfinder
Test Article Drawing #: 97M00204-MOD-2-10 Material: Aluminum S/N: Pathfinder
Shock Source: LSC L/N: none LSC Core Load: 10 GR/ET Explosive Material: RDX
Sheath: Aluminum  Actual Length Used: 4’ o8*
Accelerometer MFG: PCB Model: 350XXX
Loc. | Model | S/N | Loc. | Model | S/N | Loc. | Model | S/N | Loc. | Model | S/N
1 | €02 |31334 | 2 D02 |430aL | 3 D02 [43028| 4 C02 (3133
5 | Co2 [31328 | 6 | D02 |y3paq| 7 .| DO2 |y317a| 8 | C02 [3138) |
9 | o2 3330 10 | D02 [y3uge| 11 | D02 |q3igy | 12 | C02 |qoany
13 | BO2 [)11439
Aluminum LSC panel severance: ( Yes) No )
Post-test visually inspected observations: _Bolfs twegyad 4o 220 in“lb. Accels. torquad fo
atleast 20iatlh, afier test. ; :

Group: II - Test No.: 14 Panel #12 Date: "7-{7-2013 Test Article Desc.: IM7/TC350 Sandwich

Composite Panel, see appendix B for ply layup, 3’°x6’, Al Honeycomb & Ta

Test Article Configuration: hanging

Test Article Drawing #: 97M00200-GRP TI-PANEL 12 Material: IM7/TC350 PID# 3314812

Test Article Drawing #: 97M00202 Material: Aluminum S/N: Pathfinder

Test Article Drawing #: 97M00203-MOD Material: Aluminum S/N: Pathfinder

Test Article Drawing #: 97M00204-MOD-2-22 Material: Aluminum S/N: Pathfinder

Shock Source: LSC L/N: _ Nloae LSC Core Load: 22 GR/FT, Explosive Material: CH-6

Sheath: Aluminum Actual Length Used: 4

Accelerometer MFG: PCB Model: 350XXX

Loc. | Model | S/N | Loc. | Model | S/N | Loc. | Model | S/N | Loc. | Model | S/N
1 | D02 [4302¢| 2 | C02 (31340 | 3 | C02 [3)33g| 4 | D02 |43018
5 | D02 43029 6 | €02 3)333 | 7 C02 |4p292] 8 | D02 3179
9 D02 43180 10 | €02 |Yyp299| 1l C02 13)336| 12 D02 |4Y3i8]
13 B02 {5439

Aluminum LSC panel severance: { Yes)/ No )

Post-test visually inspected observations: No [sese aceels,  L5C Flate bolfs torgeed stsbhty
] 210 {a~lb. cda D~ wet foese.
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Group: 11 - Test No.: 15 Panel #16 Date: "I~ 1§-20(3 Test Article Desc.: IM7/TC350 Sandwich

Composite Panel. see appendix B for ply layup. 3°x6’, Al Honeycomb & Tape

Test Article Configuration: hanging

Test Article Drawing #: 97M00200-GRP [I-PANEL 16 Material: IM7/TC350 PID# §33240I¢

Test Article Drawing #: 97M00202 Material: Aluminum S/N: Pathfinder

Test Article Drawing #: 97M00203-MOD Material: Aluminum S/N: Pathfinder

Test Article Drawing #: 97M00204-MOD-2-10 Material: Aluminum S/N: Pathfinder

Shock Source: LSC L/N: none LSC Core Load: 22 GR/FT Explosive Material: CH-6

Sheath: Aluminum  Actual Length Used: ‘4" °

Accelerometer MFG: PCB Model: 350XXX

Loc. | Model | S/N [ Loc. | Model | S/N | Loc. | Model | S/N | Loc. | Model | S/N
L[ co2 [3[334 ] 2 ] D02 [43p24 ] 3 D02 [43pag | . 4 | CO02 [3(33]
5 | co2 T33ag | 6 | D02 143029 7 | DO2 Jyzpa | 8 [ €02 [31381
9 | €02 |31330 | 10| D02 |Y3¢go | .11 | DO2 |43ig | 12 | CO2 Yoy |
13 | BO2 | |)43% ;

Aluminum LSC panel severance: (@/ No )

Post-test visually inspected observations: The accels. forqued b oFleast Joinl L.

__Bolts toequed shghty Jecs thea 200 jo-b. 0 LSC Plate. Frr side Dronyswereadt locse.

Group: 1l - Test No.: 16 PANEL #18 Date: 1-23=2413 Test Article Desc.: IM7/TC350

Sandwich Composite Panel. see appendix B for ply layup. 3'x6’, Rohacell Foam & Tape

Test Article Configuration: hanging

“Test Article Drawing #: 97M00200-GRP II-PANEL 18 Material: IM7/TC350 PID# p33248]8

Test Article Drawing #: 97M00202 Material: Aluminum S/N: Pathfinder

Test Article Drawing #: 97M00203-MOD Material: Aluminum S/N: Pathfinder

Test Article Drawing #: 97M00204-MOD-2-22 Material: Aluminump S/N: Pathfinder

Shock Source: LSC L/N: __noat  LSC Core Load: 22 GR/FT Explosive Material: CH-6

Sheath: Aluminum Actual Length Used: Y’

Accelerometer MFG: PCB Model: 350XXX

Loc. | Model | S/N | Loc. | Model | S/N | Loc. | Model | S/N | Loc. | Model | S/N
1| D02 43ea6| 2 | CO2 [3134@| 3 C02 |31338| 4 | D02 (43p28
3 D02 143029 | 6| CO2 (31333 | 7 C02 40292 | 8 .| D02 |43779

9 [ D02 Iyaigp [ 10 | C02 |qo2as] 11 | C02 [3133¢ | 12 | D02 |y318l
| 13 | B2 My | | Y P - S [ S [ N
Aluminum LSC panel severance: No ) -

Post-test visually inspected observations: (s loese bolfs or accels, atbe +esT.
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Group: II - Test No.: 17 Panel #15 Date: §-7-2013 Test Article Desc.: IM7/TC350 Sandwich
Composite Panel. see agpendnx B for ply layup. 3°x6°. Al Honeycomb & TaQ

Test Article Configuration: hanging

Test Article Drawing #: 97M00200-GRP [I-PANEL 15 Material: IM7/TC350 PID# @332A48(S
Test Article Drawing #: 97M00202 Material: Aluminum S/N: Pathfinder

Test Article Drawing #: 97M00203-MOD Material: Aluminum S/N: Pathfinder

Test Article Drawing #: 97M00204-MOD-2-10 Material: Aluminum S/N: Pathfinder

Shock Source: LSC L/N: none LSC Core Load: 10 GR/FT Explosive Material: RDX
Sheath: Aluminum  Actual Length Used: _ 4" 0.5"

Accelerometer MFG: PCB Model: 350XXX

Loc. | Model | S/N [ Loc. [ Model | S/N [ Loc. | Model [ S/N [ Loc. [ Model [ S/N
1 Co2 [3IBY | 2 D02 [Y3026| 3 | D02 [y3e28| 4 | C02 [31331
s Co2 [31328 | 6 [ D02 (43029 7 D02 Y37 8 | C02 [3135]
9 [ Co2 [31330] 10 | D02 [y3ig0[ 11 | D02 |y31g1 [ 12 | C02 [4o27y
13 | BO2 |iy39

Aluminum LSC panel severance: (@/ No)
Post-test visually inspected observations: _Bo/fy #sd accels. d:dntlosse foryoe .

Group: II - Test No.: 18 Panel #17 Date: §-/19-2013  Test Article Desc.: IM7/TC350 Sandwich

Composite Panel, see appendix B for ply layup. 3°x6’, Rohacell Foam & Tape

Test Article Configuration: hanging

Test Article Drawing #: 97M00200-GRP II-PANEL 17 Material: IMZ/TC350 PID# 83324817

Test Article Drawing #: 97M00202 Material: Aluminum S/N: Pathfinder

Test Article Drawing #: 97M00203-MOD Material: Aluminum S/N: Pathfinder

Test Article Drawing #; 97M00204-MOD-2-22 Material: Aluminum S/N: Pathfinder

Shock Source: LSC L/N: __ pege LSC Core Load: 10 GR/FT Explosive Material: RDX

Sheath: Aluminum Actual Length Used: 4" 0.§* .

Accelerometer MEG: PCB Model: 350XXX

Loc. | Model | S/N | Loc. | Model | S/N | Loc. | Model | S/N | Loc. | Model [ S/N
1 D02 43036 | 2 C02 (31340 3 C02 31338 4 D02 Y3028
5 | D02 |43p2%| 6 | CO2 |31333 | 7 C02 {40292 8 | D02 |y3|79
9 D02 (431€0 | 10 | C02 |4yoags| I1 C02 [31336| 12 | D02 4381
13 B02 | lIY34

Aluminum LSC panel severance: ((Yeg)/ No )

Post-test visually inspected observations:  Ne /loese accels. ecbelty,
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Descriptior [Manvfacturer [ModelVersion |iD/serial Number |Location |cal Due Date
Shock Analysis Taol CT40 125 Verified 5/21/2009
TCAM256 Nicolet 7.20 Verified 7/26/2012
Torque Wrench Proto 6066C M6E58356 10/8/2013
Torque Wrench Pracisior Instrumerts 44620 M6E58783 10/4/2013
Power Supply Endevco 2793 M652262 Channels 1-15 1/10/2014
Data Acquisition System Nicolet BE256LE 2011288 Channels 2-8, 10-15 7/26/2013, 8/6/2014 *
Chanrel 2 Nicolet 614CB 001-2 Al 7/26/2013, 8/6/2014
Chanrel 3 Nicolet 614CB 001-3 A2 7/26/2013, 8/6/2014
Chanrcl4 Nicolet 614CB 001 4 A3 7/26/2013, 8/6/2014
Chanrel 5 Nicolet 514CB 002 1 A4 7/26/2013, 8/6{2014
Chanrcl 6 Nicolet 514CB 002 2 AS 7/26/2013, 8/6/2014
Chanrel 7 Nicolet 614CB 002 3 AG 7/26/2013, 8/6/2014
Chanrel 8 Nicolet £14CB 0024 A7 7/26/2013, 8/6/2014
Chanrel 10 Nicolet 514CB 0032 AR 7/26/2013, 8/6/2014
Chanrel 11 Nicolet 514CB 0033 AS 7/26/2013, 8/6/2014
Chanrel 12 Nicolet 614CB 003-4 A10 7/26/2013, 8/6/2014
Chanrel 13 Nicolet 614CB 004-1 A1l 7/26/2013, 8/6/2014
Chanrel 14 Nicolet 614CB 004-2 A12 7/26/2013, 8/6/2014
Chanrel 15 Nicolet 614CB 004-3 A13 7/26/2013, 8/6/2014
Accelerometer PCB 350802 11439 A13 4/239/2014
Accelerometer PCB 350C02 31334 Set 1 Al 4/23/2014
Accelerometer PCB 350002 31331 Set 1 Ad4 4/24/2014
Accelerometer PCB 350002 31328 Set 1 AS 4/24/2014
Accelerometer PCB 350002 31351 Set 1 AR 4/24/2014
Accelerometer PCB 350C02 31330 Set 1 AS 4/24/2014
Accelerometer PCB 350002 40274 Set 1 A12 4/24/2014
Accelerometer PCB 350002 31340 Set 2 A2 4/23/2014
Accelerometer PCB 350C02 31338 Set 2 A3 4/24/2014
Accelerometer PCB 350C02 31333 Set 2 A6 4/24/2014
Accelerometer PCB 350002 40292 Set 2 A7 4/24/2014
Accelerometer PCB 350002 40295 Set 2 A10 4/24/2014
Accelerometer PCB 350002 31336 Set 2 A1l 4/24/2014
Accelerometer PCB 350D02 43026 Set 1 A2, Set 2 Al 4/23/2014
Accelerometer PCB 350D02 43028 Set 1 A3, Set 2 Ad 4/23/2014
Accelerometer PCB 350D02 43028 Set 1 A6, Set 2 AS 4/23/2014
Accelerometer PCB 350002 43179 Set 1 A7, Set 2 A3 4/22/2014
Accelerometer PCB 350D02 43180 Set 1 A10, Set 2 AS 4/23/2014
Accelerometer PCB 350D02 43181 Set 1 All, Set 2 A12 4/23/2014
" DAS was recalibrated prior to test #7
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TEAMZSS SETTINGS sy —
Date: 08-09-20123 ( F}7 ig
Time: 08:32:44 lEéTS ] D) )
FxAAREFT AR RN IR Ak Ak kx K GLOBA:‘ SETT:mS kxdxArhxdrd b i hkxrhd it
Storage Path: C: \TEAMPRQ
Filename: Data
File Number: 001

Settings Path: C:\TEAM256

Settings File: NES217.SET

Export Path: D:\ATEST\NESC_4\NEST2-17\RAWDAT~1
Export Formal: FAMOS

Average Blocks: No

Between Cursors: No

AhkkxAAEER R Ak h R I hxhdhdd EROORDER SETTINGS **rsddtrstddddibxbrdddbhsnr

BE1
Frequency A 1.0000 MHz {Internal}
Pre Trigger : 48000 Samples (48.00 ms)
Segment A : 1000576 Samples (1.001 s)
Number of Blocks : 1
Digitel Event Channels : 0
Analo¢ Channels :
Nr. Name Min Max Units Coup. Amp. Filter Trigger
1 XXX 1 -6.000 6.000 kg's pk  CGND 1 3.00 k Off
2 NES 2 -28.85 128.85 kg's pk DC ' 33.00 k Bagic
3 NES_ 3 =-30.83 30.93 kg's pk DC + 33.00 k Basic
4 NES_4 -31.25 31.25 kg's pk DC + 33.00 k Basic
5 NES 5 -27.78 7.78 kg's pk DC + 33.00 k Basic
6 NES_6 -28.04 28.04 kg's pk DC + 33.00 k BRasic
7 NES_7 30.30 30.3C kg's pk DC + 33.00 k Rasgic
8 NES_8 -30.61 30.61 kg's pk Dc + 33.00 k Off
9 XXX 9 -6.0C0 6.000 kg's pk GND 1 33.00 k OCff
10 N=S_10 -28.04 28.04 xg's pk DC + 33.00 k Off
11 N=ES_11 -27.03 27.03 kg's pk DC + 33.00 k Off
12 NES_ 12 -31.58 31.58 kg's pk DC + 33.00 k Off
13 NES 13 -30.61 30.61 kg's pk DC + 33.00 k Off
14 NES 14 -27.27 27.27 kg's pk DC + 33.00 k Off
15 N=ES 15 -B.929 B8.929 kg's pk DC + 33.00 k Off
16 ROC_16 -55.56 55.56 kg's pk DC + 33.00 k Off
17 ROC_17 -55.56 55.56 kg's pk DC + 33.00 k¥ Off
18 ROC_18 -55.56 55.56 kg's pk DC + 33.00 k Off
19 ROC_19 -55.56 55.56 kg's pk DC + 33.00 k¥ Off
20 ROC_20 -55.56 55.56 kxg's pk DC + 33.00 k¥ Off

Engineering Units Scaliag -

XXX 1 0 + k * Veltage {g's pk)
NES_2 0 + 9.6154 k * Veltage {g's pk)
NES_3 0 + 10.309 k * voltage {g's pk)
NES_4 0 + 10,417 k * vVoltage {g's pk!
NES_S 0 + 9.2593 k * Veltage {g's pk)
NES_6 D + 9.3458 k * Veltage {(g's pk)
NES_7 0 + 10.101 k * Veltage {¢'s pk)
NES_8 0+ 10.204 k * Voltage {(¢'s pk)
XXX_9 0 4+ 1.0000 k * voltage {(g's pk)
NES_10 O + 9.3458 k * Voltage {(g's pk)
NES 11 0 + 5.0090 k * vVoltage (¢'s pk)
NES_12 0 + 10.526 k * Voltage (g's pk)
NES_13 0 + 10.204 k * Voltage (g's pk)
NES 14 0 + 92.0908 k * Voltage (¢'s pk)
NES_15 0 + B8.9286 k * Volrage (g's pk)
ROC_16 0 + 9.2593 k * Voltage (g's pk)
ROC_17 0 + 9.2593 k * Veltage (g's pk)
ROC_18 0 + 9.2593 k * Voltage {(g's vk)
ROC_19 0 + 9.2593 k * Voltage {(g's pk)
ROC_20 0 + 9.2593 k * voltage {(g's pk)
Trigger Settings :
huto Trigger: Off
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Date: 07-23-20
Time: 08:21:22

KRFAKIKKKKHKR KT Ak k*kkw* QT OBAT, SETTINGS *Fraexshddddidhtrrtehetst

Storage Path:
Filename:

File Number:
Settings Path:
Settings File:
Export Path:
Export Format:
Average Blocks

13

TEAMZ56 SETTINGS

C: \TEAMFRO

Data
001

C:\TEAM256
NES216.5ET
D:\ATEST\NESC_4\NEST2-16 \RAWDAT~1

FAMOS
: No

Between Cursors: No

AEkkkAkr bk kdd kb ke kkkF ko k RECORDER SETTINGS

BE1l
Frequancy A :
Pre Trigger :
Segment A :
Number of Ble

cks :

Digital Event Channels :

Max

1.0000 MHz(Internal)
48000 Samples
1000576 Samgles

1
0

Units

6.000 ke's pk

30.93

kg's pk

31.58 kg's pk
30.00 kg's pk
31.25 kg's pk
30.30 kg's pk

28.57

kg's pk

28.30 kg's pk
6.000 ko's pk
30.61 kg's pk
31.58 ke's pk
28.30 kg's pk
27.78 kg's pk
30.61 kog's pk
8.929 kg's pk
55.56 kg's pk
55.56 kg's pk
55.56 kg's pk
55.56 kg's pk
55.56 kg's pk

*

I B N R N R R N BRI NN

Analog Channels :

Nr. Name Min

1 XXX_1 =6.000

2 NES_2 =30.93

3 NES_3 =31.58

4 NES_4 -30.00

5 NES_5 -31.25

& NES_6 30.30

7 NES_7 -28.57

8 NES_8 -28.30

9 XXX 9 -6.000
10 NES_10 -30.61
11 NES_11 -31.58
12 NES_12 -28.30
13 NES_13 -27.78
14 NES_14 -30.61
15 NES_15 -8.929
16 ROC_16 -55.56
17 ROC_17 =-55.56
18 ROC_18 -55.56
19 ROC_19 -55.56
20 ROC_20 -55.56

Engineering Units Scaling

XXX _1 0 + 1.0000
NES_2 0+ 10.309
NES_3 0 + 10.526
NES_4 0 + 10.00C
NES_5 0 + 10.417
NES_6 0+ 10.101
NES_7 0 + 9.5238
NES_8 0 + 9.4340
XXX_9 0+ 1.000C
NES 10 0 + 10.204
NES_ 11 0 + 10.526
NES 12 0 + 9.434C
NES 13 0 + 9.2593
NES_ 14 0 + 10.204
NES_15 0 + B.9286
ROC_16 0 + 9.2593
ROC_17 0 + 9.2593
ROC_18 0 + 9.2593
ROC_19 0 + 8.2593
ROC_20 0 + 9.2593

Trigger Settings

aAuto Trigge

r:

AR AAR R R AR AR RRAAAAA

Voltage
Voltage
Voltage
Voltage
Voltage
VolLage
Voltage
Voltage
voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
Voltage
voltage

Off
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(48.00 ms}
(1.C0L s)
Coup. Amp. Filter
GND + 33.00 k
nc + 33.00
bolo] + 33.00 k
nC + 33.00
oc + 33.00 X
DC 1 33.00 k
DC + 33.00 k
Dc + 33.00 k
GND + 33.00
nC + 33.00 k
DC + 33.00
hole) + 33.00
oc + 33.00 k
e + 33.00 k
nc + 33.00 X
nC + 33.00 k
nC ¥ 33.00 k
oc + 33.00 k
oC 1 33.00
oc + 33.00 x
(g's pk)
(g's pk)
(g's pk)
(¢g's pk)
(g's pk)
(g's pk)
(g's pk)
{g's pk)
(g's pk)
(g's pk)
(g's pki}
(g's pk)
(g's pk)
(g's pk)
(g's pk)
{g's pk)
(g's pk)
(g's pk)
(g's pk)
(g's pk)
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Trigger
Off
Basic
Basic
Basic
Basic
Basic
Basic
Basic
Off
Off
off
Off
off
Off
Off
off
Off
Off
Off
Off
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B4. Group Il (Sandwich Panel Tests)

The test report documenting the test results for the Group 111 composite sandwich panel tests are
documented in the attachment below.
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National Aeronautics and Space Administration

George C. Marshall Space Flight Center
Marshall Space Flight Center, AL 35812

January 9, 2015
RepyoAtn ot ET40-15-003
TO: EV32/David O. Ordway
FROM: ET40/Timothy C. Driskill

SUBJECT:  Composite Materials P'yroshock Development Test, Group ITI — Tests 19 to 28

and Group I Retests 1 to 4, NESC-DEV-13-037

REF: ED73.1.

The solid and sandwich composite panels test articles were tested in the ET40 Pyrotechnic Shock
Facility, building 4619, room 170. Testing was completed on June 11, 2014, The test was run in
accordance with Test and Checkout Procedure, (TCP) NESC-DEV-13-037. Ten sandwich
composite pancls were tested and 4 solid composite panels were retested. A total of 14 tests

were performed.

The accelerometer test setup is shown in appendix A of the TCP and in the photographs section
of this report. Three composite and 2 aluminum LSC pancls did not sever. Four tests noted a

small degree of post-test torque loss to some bolts or accelerometers.

Please direct any questions or comments regarding this test to Mr. Craig Garrison at (256) 544-

7197 or craig.garrison{@nasa.gov.,

7/l

Timothy C. Driskill
Brancl/Chief
Structural Dynamics Test Branch

Enclosure
[V o

ET01/File (w/o enclosurc)
ET40/File

C105/8teve Gentz
ES22/David Parsons
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Typical Test Setup — Rear of Panel
Composite Cut Plate
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Typical Test Setup — Front of Panel
Cut Plate and LSC Installation
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Typical Test Setup — Rear of Panel
|  Cut Plate and LSC Installation
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Typical Test OQutcome
Cut Plate Severed
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Typical Test Outcome
Cut Plate Severed
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Typical Test Setup — Front of Panel
Accelerometer Locations
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Test Matrix As Run

Date

Panel ID

Test ID

1 10-31-13 0346A019 Group 3 - Test 19
2 11-19-13 0346A020 Group 3 - Test 20
3 11-25-13 0346A022 Group 3 - Test 22
4 12-4-13 0346A021 Group 3 - Test 21
5 12-12-13 0320A004 Group 1 - Test 4 Retest
6 12-16-13 0320A002 Group 1 - Test 2 Retest
7 12-18-13 0346A026 Group 3 - Test 26
8 1-16-14 0326A010 Group 1 - Test 10 Retest
9 1-23-14 0326A009 Group 1 - Test 9 Retest
10 1-24-14 0346A028 Group 3 - Test 28
11 4-18-14 0346A023 Group 3 - Test 23
12 4-22-14 0346A024 Group 3 - Test 24
13 6-10-14 0346A025 Group 3 - Test 25
14 6-11-14 0346A027 Group 3 - Test 27
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Panel Setl Set 2
Location Accelerometers Accelerometers
1 350C02 31334 350D02 43026
2 350D02 43026 350C02 31340
= 350D02 43028 350C02 31338
4 350C02 31331 350D02 43028
N
2 33;2%%22 4133329* 350C02 31333
350D02 43179 350C02 40292
350C02 31351 350D02 43179
350C02 31330 350D02 43180
10 350D02 43180 350C02 40295
11 350D02 43181 350C02 31336
12 350C02 40274 350D02 43181
13 350B02 11439 350B02 11439
Set 1 usedintests1,4,6,8,11,13, and 14
Set 2 usedintests 2,3,5, 7,9, 10, and 12
* 43029 replaced with 43373 pritt 2b>8st 8
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Typical Test Setup — Front of Panel
Accelerometer Locations
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Typical Test Setup — Front of Panel
Accelerometer Locations
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111912V 19
NASA/MSFC/ET40/PSF

Typical Test Setup — Front of Panel
Accelerometer Locations
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Typical Test Setup — Front of Panel
Accelerometer Locations
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