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BEARING TESTS OF MAGNESIUM—ALLOY SHEET

Byt Wit tHE HSh arpl 'anld R iy, (Moore
SUMMARY

Bearing tests of AM—-3S, AlM-52S, and AM—C57S magnesiuu—
alloy sheet in various thicknesses and tempers were made.
Bearing yield and ultiizate strengths were determined and
compared for various edge distances and for various ratios
of loading—pin diamester to sheet thickness. Tenside
strengths were determined and ratios of average bearing
yield and ultimate strength to tensile strength are given.

The results of the tests indicated that ultinmate
bearing strengths increased with edge distances up to 1.5
to 2 timers the diameter of the loading pin; that ultimate
belaringe strengths sre o fuhetion 'of ratio of pin diagmeter

.t0o sheet thickness; that bearing yield strengths generally

are’ mot sensitive to ratios of pin diameter +o sheet
thickness; and that these properties are effected only
Sl ot Iy by ‘increases in edge distance greatier than L5
dianeters. :

INTRODUCTION

The increasing use of magnesiuia alloys in aircraft
construction has emphasized the nee~d for more complete in-
flormation regarding the mechanical properties of these
maoberielis,” The' obyject lof thils investigation was: o deter—
mine the bearing yield and ultimate strengths of several
of the more common magnesium alloys and to establish, as
fer as poesible, ratios of bearing velues to tensile
strengths which may be used as a bssis for design, This
report includes, in addition to data on bearing sirengths,
the tensile properties. of theralloys investigated and soue
data on compressive and shear strengths,
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) HATERIAL
(See appendix A, p. 13)

Tests were made of three magnesium alloys in the form
of sheet Al-35, AHM-525, and AM~CH57S. All alloys were fur—
nished in -0 and —-H tenmnpers in a nominal thickness of 0.064
inch, and in -R teupers (between —0 and —H) in thicknesses
gf N0 125 "inchl and 0,250 inehs.

Table I gives the nechanical properties of the nate-—
rials used, (See references 1 and 2.) Although not in-
cluded here, stress—strain data were obtasined in tension
for all $he 0,064—inch sheet and in compression for all
three thicknesses of sheet used. Thess measurcuments indi-—
cated an initiel lineer stress—strain relationship in all
cases. Under sowme conditions of cold work on magnesium
alloys, this type of stress—strain relation is not obtained.
(See reference 3.)

It will be noted in table I that the tensile strengths
and elongations obtained normal to. .the direction of rolling

were slightly higher in- most cases.than those parallel to

the direetion of rolling — s conditilon contrery to that
generally found in aluuwinui—alloy sheet. The comnpressive
yicld strengths were all below the corresponding tensile
vyield strengths, the differences in soiie: cases being as
much as 40 percent. The shear strengths obtsined by punch-—
ing tests averaged slightly over 50 percent of the tensile
strengths.

The tensile properties of tha —0 and —H tempers given
in table I compare gquite favorably with the typical walues
given in tsable & of referencr 4. There are no typical
properties published for the —R tewper, but it is stated
on page 16 of reference 4 that the properties of this temper
are hetweer those of the -0 and —H tempers. This was found
to be substantially true in the case of the properties
Raralle st orgtihee didpectdon of molditne ibut:, a aunber: ofy ox=
cepbions were found in the .cage, of the properties in the
opposite direction. The tensile yield and ultimate strengths
of the 0.125—inch »nd 0.250—inch AM-35 sheet in the--R
tenper , normal to the direction of rolling, were higher
than those founéd for the C,064—inch sheet of this alloy in
the —H temper. The corresponding properties of the 0.250-
inch AM—-B52S sheet in the —R tenmper, on the other hand,
were slightly less than those found for the 0.064-—inch
sheert of this alloy in the -0 teumper. It appears from
thege comparisons that the naterislesupplied in the -R
tenper were not all representative of commercial sheet,
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TEST PROCEDURE

The bearing teets were made’, as shown in figure 1,
with the 40,000—pound capacity Amsler testing machine,
One series of specimens was composed of strips 2% inches
wide loaded through a steel pin 1/2 inch in diameter,
and the other was composed of strips 2 inches wide loaded
through a steel pin 1/4 ineh in diameter. £1]1 specimens
were originally about 30 inches long, cut parallel to the
direction of rolling. Duplicate specimens were provided
o gilil e sitis wlith the 1/2—inch pin, ‘exeept 1n the case
of the 0,250-inch sheet in which three specimens were
used; while triplicate specimens were provided in most
cases for the tests with the 1/4—inch pin. Edge distances —
that is, the distances from the center of the hole to the
edge of the test strip in the direction of loading — were
viardie d fom: elaieh specimeny ddstances ©f 1, 1By 2,6, and 4
times the pin diameter D were used in the tests with
the 1/2-inch pin and distances of 1,5, 2, and 4 times the
pin diameter were used with the 1/4—inch pin. The holns
in the specimens were drilled and reamed to provide a

.close fit on the pins., A complete set of edge distances,

covering the entire range investigated, was obtained on
each specimen by shearing or sawing off the damaged end
after one test (about 3/4 in, Dbelow the center of the
0ld hole) and redrilling at a new edge distance for the
next test, Auxiliary tests, in which the procedure was
repeated severagl times with the same edge diétance, indi-
cated that the small amount of tensile strain produced in
the portion of the specimens below the pin in the first
loeding had no significant effeet upon the results of sub-—
seguent tests. In most of the cases involving determina-—
tions of bearing yield strength, the average tensile
stresses developed range from about 6000 to 10,000 pounds
per square inch, or only one—eighth the corresponding
ultimate bearing strengths,

The data on bearing stress and hole deformagtion, from

which yield-strength values were determined, were obtained

by measuring the relative movement of the pin and the

.sheet on the under side of the pin by means of a filar

niewiometier microscope reading directly to 00l millimeter
andby eis timat ton: toh 0,002 millimediers  Thelunder side, of
the pin projecting from the sheet on the microscope side
was flattened slightly to provide a shoulder in the plane
of the sheet on which one of the reference points for the
microscope readings could be located. The edge of the
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hole provided the reference point on the sheet. Figure 1
shcws the setup used. Hole—deformation measurements were
made on all the specimens tested with the 1/4—inch pin snd
on one of the three 0,250—inch specimens tested with the
1/2—inch Dant. In gl Yot her Gestis Fwalues of only wltis
nate bearing strength were obtained,

RESULTS AND DISCUSSION

Tables II and III sunmarize the bearing yield and
uwltimate strengths obtalned, The values of bearing yleld
strength given were selected from the hole—deformation
curves in figures 2 to 13 as 'the stresses corresponding
to an offset of 2 percent of the hole Adismeter from the
initial straight—line portion of the curves. It should
be emphasized that no definite criterion has ever been
established for selecting bearing yield strengths and
that the 2 percent offset method used herein is quite
arbitrary.

Although the data given in table IT for the tests
with the 1/2—inch pin indicate soue small inconsistencies
regarding the influence of "edge distance upon viltimate
bearing strengths, it appears that for the proportions
investigated there was no particular advantage in' uwsing
edge distances greater than twice the disneter. of the pin,
In fact, for a number of the tests of the 0.064-inch sheet,
there was no significant increase in ultimate bearing
strength for edge Fdistances greater than 1.5 diameters.
The behavior in the case of the 0.064—inch waterial, in
which failure involved to some extent the buckling resist—
ance of the sheet above the pin, was typical of that found
in aluminum when comparable ratios of pin' dianeter t'o
sheet thickness are used. The fact that the 0.125—inch and
0.250—inch sheet tested with the 1/2-inch pin A4id not show
an appreciable gain in ultinate strength for edge dlstances
greater than twice the pin cdiameter, as generally found in
aluninum, may apparently be attributed to the distinctly
different type of action obtained. Bearing failures in
these tests were characterized by a crumbling or shearing
of the material above the pin rather than by an upsetting
action which, of course, results in increased effective
bearing areas and high values of ultioate tearing strength.

The results of the tests with the 1/4—inch pin given
in table III likewise ‘show no apprecisble gain in ultinate
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bearing strength for edge distances greater than twice
the pin diameter. The important comparison to be made
between these data and those given in table II concerns
the effect of pin diameter upon ultimate bearing strengths.
For an edge distance of 2 diameters in the 0.064—inch
sheet, the strengths obtained with the l/4—inch pin ranged
from approximately 8000 to 16,000 pounds per square inch
higher than those obtained with the 1/2-inch pin. The
differences between the strengths obtained with the two
siges of pin in the 0.125-inch sheet were not so marked,
although the values for the 1/4—inch pin‘were, with ' one
exception, higher., The 1/2=inch pin was the only size
usecd in the 0,250—inch sheet; but the ultimate strengths
obtained in these tests were in fair agreement with
those obtained with the l/4—inch pin in the 0,125—-inch
sheest , for which the ratio of pin diameter: to thickness
was the same, The agreement between the latter test
results also indicates that the ratio of specimen width
to pin diameter, which was 8 in the case of the l/4~inch
pin and 4.5 4n the case sf the l/z—inch pin, was appar-—
enGMy S not at 8itenif icant factor dn these  teste,

Fisures 14 to 16 show typileal bearing failures
obtained for ¢ifferent edge distances in the tesgts with
the 1/2—inch pin. In general, the failures shown indi-—
eate 'a more brittle action than is comuonly found in sin-—
llar tests' of aluminuia—alloy sheet. The relatively low
elongzation values given in table I for the —H and —R teun—
pe@is "are ‘congistentwith this ' difference "in" behavior .

The bearing yield strengths given in tadle III,
which correspond to the stresses producing a permanent
get of 2 percent in the original diameter of the hole,
show considerably less change with increases in edge dis-—
tance beyond 1.5 pin diameters than do the ultimate bear—
ing strengthes This behavior is typical of that found in
the aluminum alloys and is understandable since first
yicrlding in bearing appears to be a local phenomenon and,
as such, should be relatively independent of edge dis—
tances and other specimen proportions. For this reason
it is assumed that the yield-strength values, which were
determined for the most part from the tests of the 1/4—inch
pin, are representative for the materials used. In the
tests of the materials in the —R tempers, which provide
the only cases in which comparisons may be made, the yield
strengths obtained for 0.125—-inch material tested with
the l/4—inch pin averaged about 8 percent higher than those
found for the 0,250-—inch material tested with the 1/2—inch
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pin. wPart of this difference,; however, nay be attributed
to s .difference in the strengths of the two thicknesses of
sheet as shown in table I.

Although the results given in tables II and III show
definitely the effect of certain specimen proportions
upon bearing -yield and ultimate strengths, significant
differences between the-bearing characteristigs of differ—
ent -alloys and tempers of sheet are not so evident. Table
IV gives average ratios of bearing yield and wultimate.
strength to tensile strength in an effort to eliminate as
far as possible the effect of differences and irregulari-
ties in the properties of the naterial tested and to re-—
duer all data to a comnmon basis for conparison: Aside
from the effects of specimen proportions already consid-—
ered, however, these ratios do not appear to indicate any
consistent relationships between the bearing properties
of dififerent alloys or tempers, -Small differences nay
undoubteadly be attributed to variations which are recog—
nize” as inherent in the -bearing test. Until nore data
are available, therefore, it is believed that the ratios
in table IV. should be sub jected to a very general and con—=
servative interpretation.

able V summarizes the ratios,of bLearing. yield and
ultinate strength to tensile strength selected from these
tests as a basis for predicting noainal bedring values for
other lots of these same amgnesium alloys. Typical bear—
ing values, or representative ninimum values such as are
used in aircraft design presumably may be obtained by uul-
tiplying the ratios in table V. by typical or minimunm values
of tensile strength. ' ;

m
%
a

COUCLUSIONS

The results of these tests of AM—3S , AM-525, and

AM—CB78 nmagnesium—alloy sheet in verious thicknesses and

teupers Jjustify the following genersl conclusions regarding
btearing strengths:

l. The tensile properties of the 0,064~inch sheet
investigated in the —0 angd —H teupers conparequite favor—
ably with the typical values given for these materials. in
reference 4., The bearing values obtained for this material,
therefore, ere believed to be representative for commercial
sheet of the kind used,
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2, The tensile properties of the 0.125—inch and

0.250—inch sheet in the "as<hot-rolled". or —R temper were

not in all cases between those for the —0 and —H tempers,
as is generally assumed., Although this irregularity
probably had 1little effect upon bearing—strength charac—
terigtics, additional tests of more norpal "-R" material
may be desirable, .

3. Ultimate bearing strengths increased with edge
distance for wvalues of edge Adistance up to 1.5 to 2 times
the diameter of the pin. For greater edge distances
there was no appreciable gain in strength in most cases.

4, Ultimate bearing strengths are a function 3f ra-
tios of pin diameter to sheet thickness as well as edge
digtance. OStrengths obtalined in the tests of the 0.064—
inch sheet with 1/4-inch—cdiameter pin (ratic of pin disn-—
eter to sheet thickness = 4) at an edge cistance of 2
diameters were from 8000 to 16,000 pounds per sguare inch
higher than found using a 1/2 inch—dianeter pin (retio
of .pin dian. to sheet thickness = 8) at the same edge dig—

tanee., The effect of ratios <f pin disneter to sheet thiek—

nese was nok so.proncuncedifioriratiog of 4upr less.

54 Por gpecinens hoving a ratio of pin diameter to
sheet thickness of 8, bearing failures for edge distances
of 1,5 diameters or greater were.accoupanied by local
buckling of the sheert above the pin — o type <f acticn
fiuilar to that found in tests of asluminuns  For ratlos
of pin dismeter to sheet thickncss of 4 or.less, however,
failures for edge distances of 2 diameters or greater wersas
characterized by a shearing or crumbling of the material
above the pin rather than by an upsetting action, as
generally found in aluminun.

6. Braring yield strengths, selected as the stresses
correspondineg o an arbitrarily selected peruanent set of
2ibericgent i the orilzinal hele dianeter, .lncreased only
slightly for edge distances greater than 1,5 times the
diameter of the pin. Although most cf the -determinations
of bearing yield strength were nade from tests with a 1/4—
inch—diameter pin, it seens reascnable tc assume that this
property of the material is not sensitive to ratics of
pin dismeter to sheet thickness.

7. Ratios of average beavring yield and ultimate
gtrength to tensile strength for gll tests are sunusrized
n S biabiliel IV, The patios Selected arbitrarily from this
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table as providing an approximate but codnservative basis
for predicting nominal bearing values for other lots of
these same materialsare given in table V. *

Aluninum Research Laboratcries,

A

Aluminum Ccmpany of America,
New Kensington, Penna., February 1, 1943,
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TABLE I.- MECHANICAL PROPERTIES OF MAGNESIUM-ALLOY SHEET®
[Shear strengths obtained by punching test; diam. of punch, 2.735 in.; diam. of blank, 2.750 in.)

Normal to direction of rolling

Parallel to direction of rolling

Tensile

Tensile

Elongation [Compressive|Tensile |Tensile Elongation|Compressive Shear
Aitgye:nd Ngzig:{ strength| yield in 2 in. yield strength| yield in" 3 1n’ yield b strength
P Eeas (1b/ strength (percent) strengthP|(1b/ strength (percent) strength® [(1b/sqg in..)
) sq.in.) |(offset = (offset=0,2| sq in.)|(offset=0.2 (offset=0.2
- . |0.2 percent) percent) percent) percent)
(1b/sq in.) (1b/sq in.) (1o/sq in.) (1b/sq in.)
AM-35-0 | 0.064 | 32,000( 15,800 20.5 14,600 33,100 18,100 18.5 = —_
31,000 15,800 I D e — 32,600 18,300 18.5 = |——mmmmm—— €18,800
€32,400 €19,100 20.0
Average| 31,500| 15,800 19.5 14,600 32,700 18,500 L= (o | hoie e SR 18,800
AM-528-0 | 0.064 | 38,800| 25,800 2.0 A seeiwe 37,600 23,000 22.0 =
2 38,900 25,900 17.0  |mmemme——— 37,600 22,900 digiofe ==t = b €21,100
————————————— €36,800 €20,800 20.8
Average 38,850 25,850 B B — 37,330 22,200 3l.4 | 21,100
-AM-C578-0| 0.064 41,000 26,500 d10.5 16,800 40,300 22,700 dll.O
42,200 26,600 16.0 @ [—emeem———aa 41,400 23,000 1756 €20,200
[ -1©41,200 €22,000 13.5 [ | —————
- . . |average| 4%,800| 26,550 -16.0 16,800 40,970 22,570 18.5 20,200
AM-38S-H 0.064 34,900 35,900 ~ 14.5 21,000 37,000 32,400 (Erae) T I e gelofo] e S
34,700| 25,600 a2is | PilEEEaEE A 36,000 31,900 5.0 - 19,000
©3%7,600 €33,400 3.0
Average 34,800 | -<5,750 13.5 21,000 36,870 32,570 4.7 19,000
AM-528-H 6.064 50,606 40,000 85 36,000 45,800 38,100 450 305600 e e
51,200 40,400 9.5  |emmmmmm—e 45,900 37,800 4.5 €22,800
e ©47,300 | ©28,600 353
2 Average 505900‘ 40,200 9.0 36,000 46,270 38,170 3.9 22,800
AM-C57S-H| 0.064 | 48,000 36,800 7.0 ©31,000 |- 44,600 g5y200 | . 6.0 [ ‘3800 Aas - T
53,100| 40,400 8.5 | |w=miiEs 45,500 38,600 280 22,700
©46,300 | ©38,200 2.0
Average| 50,550| 38,600 7.8 31,000 45,500 37,300 3.3 22,700
AM-38-R 0125 39,500 28,100 8.5 27,800 38,100 26,300 5.0 | 22,800 |=—————ee—q
AM-528-R 529 39,500 27,600 16.0 17,600 39,500 27,600 15,00 [ 1756008  |e————t———as
: €39,500 €26,000 15:3
Average 39,500 27,800 160 17;600 39,500 26,800 .15.2 17,600 |=——mme—e——e
AM-C578-R| 0.125 42,400 27,100 14.0 18,300 41,700 26,200 12.0 18,000 |———m—mmee——o
AM-3S-R 0.250 38, 300 27,600 11.5  [——cmmmmeo 35,800 28,500 8.0 23,800 |=———eme———
AM--528-R .250 38,700 25,100 16.0 16,200 39,200 27,900 14.5 16,200 |e———————o
AM-C57S-R .250 41,800 26,800 12.5 16,400 41,500 26,000 11.0 16,800 ———————————

&Standard tension test specimens for sheet metals - see tig.

see reference 2.

hen values of compressive yield strength are missing failure o
All other results for single tests.
Values of elongation omitted from average.

CAverage for two tests.
Broke through defect.

2 of reference 1. Single-thickness compression specimens -

ccurred before the reauired strain was obtained.
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TADLE II,- BEARING STRENGTHS OF I\GNESIUM-ALLOY SHEET-

[A1l values are averages of two tests varallel to direction of rolling.
Shecimens 2% in. wide, loaded through steel »in 1/2 ‘ina in diam.)

Alloy and
o

Nominal

Ultimate bearing strengths for different edge
distances in terms of pin diameter

D

temper thickness (1b/sq in.)
(in.)

1D T 8D 2D 3D 4D
AM-38-0 0,064 30,000 410,700 45,300 42,000 44,000
A-525-0 . 064 34,900 50,800 5L, 000 54,100 53,600
AM-CH78=0 . 064 35,900 54,800 52,000 56,500 54,200
Al-3S-E 0.064 3%,300 5Q, 400 51,400 57 4600 49,600
AM-K2s-H .06 43,100 62,900 63,900 60,900 60,400
LM-CR7S8-H .06l 41,100 63,600 64,300 62,300 62,400
Ali-3S-R 0.125 75,900 55,900 64,900 59,600 53,700
AM-52S-R .125 71,600 53,800 6,200 65,400 64,600
AM-CH7S-R 125 35,500 5L, 800 66,000 69,700 68,300
AM-3S-R 0.250 35,800 56,100 64,200 63,500 64,100
Al-525<R 250 34,200 53,000 64,600 69,400 66,000
AM-C578-R .250 %%, 800 54,100 62,800 64,700 70,600
TABLE V.- TENTATIVE RATIOS OF BEARING ULTIMATE AND YIELD STRENGTH TO

TENSILE STRERGTH SEL

ECTED FROM TABLE IV AS A BASIS FOR PREDICTING
NOMINAL BEARING VALLUES FOR AM-3S, AM-H2S, AND AM-C57S MAGNESIUM-
ALLOY SHEET

Bearing Bearing ultimate strength/Tensile strength
yield
Temper|strength Pin diam, Pin diam, - 1
Tensile |Sheet thickness™ °|Sheet thickness ~ & & ~°S8
strength Bdge distance | Edge distance
= 1.5D = 2D or more

-0 0.9 L3 1.4 1.6

~R ;S g F il 1.6

wH 1ad y 1.5 1.6
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TABLE III.- BEARING STRENGTHS OF MAGNESIUM-ALLOY SHEET

[Specimens of 0.064 and 0.135-in. sheet were 2 in. wide, loaded through steel

pin 1/4 in. in diameter. Specimens of 0.250-in. sheet were 2%in. wide, load-
ed through steel pin 1/2 in. in diameter. All tests were parallel to the di-

n rection of rolling, : i

Bearing strengths
Nominal sy Ao

Alloy and| thick-|Specimen|Edge distance=1.5D|Edge distance=2D |Edge distance=4D
caigE e ?f;e) Ultimate| Yield® | Ultimate|Yield®| Ultimate| Yield®
AM-38-0 0.064 a4 45,800 25,200 50,900 | 87,400 56,000 | 32,800
2 45,800 26,400 54,900 (27,600 56,800 | 31,200
3 44,100 27,200 54,800 | 29,000 56,000 | 28,400
Average 45,200 26,300 53,500 [28,000 56,300 | 30,800
.| AM-528-0 .064 it 55,000 | 33,600 86,900 | 38,000| 67,700 |41,600
2 54,900 33,400 66,600 | 35,200 67,500 | 40,000
3 55,800 34,200 66,300 | 35,600 70,000 | 40,400
Average 55,300 33,700 66,600 (35,600 68,400 | 40,700
AM-C578-0 .064 1 54,200 36,600 67,500 | 36,400 66,800 | 43,200
2 54,600 39,600 67,500 | 39,600 69,000 | 44,000
3 54,300 39,000 ©8, 700 | 37,600 69,200 | 43,600
Average| 54,800 | 38,400 67,900 |[37,900| 68,300 |43,600
AM-3S-H 0.064 1 551600 40,400 - 59,600 | 38,800 59,900 | 40,300
2 55,600 38,800 59,800 | 38,500 60,000 | 41,000
3 55,800 38,000 59,700 | 41,000 60,000 | 40,800
Average 55, 700 39,100 59,700 | 39,400 60,000 | 40,700
AM-52S8-H .064 1k 72,600 54,400 76,200 | 57,900 77,300 | 59,800
= ‘ 2 7 600 M ISEHIE00 76,600 | 59,600 78,500 | 58,400
. 3 72,700 55,200 74,000 | 58,200 77,700 | 58,200
Average 73,300 54,3900 75,900 | 58,600 77,800 | 58,800
AM-CB57S-H .064 1 70,800 55,500 74,200 | 58,700 77,300 | 58,600
2 69, 700 54,000 | .73,700 | 57,500 74,900 | 64,200
3 BT 5700 59,200 69,900 | 58,000 70,900 | 63,200
Average 69,400 56,200 72,600 | 57,800 74,400 | 62,000
AM-38S-R 0.125 1 52,100 42,000 67,500 | 41,700 68,000 | 42,500
AN-538-R .125 ik b 55,200 |. 40,000 69,600 | 38,700 71,600 | 41,800
2 55,500 239,600 69,800 |40,000 67,800 | 41,800
3 519 15100) 42,000 69, 700 | 40,000 71,300 | 40,700
Average 55,400 40,900 69,700 | 39,600| 70,200 | 41,400
AM-C578-R SIS 1 57,500 39,300 70,700 | 43,100 76,300 | 44,700
AM-35-R 0.2850 i 1h 55,600 38,200 59,700 | 39,800 63,200 | 41,800
. AM-52S-R .250 i 55,200 37,500 65,700 | 33,600 65,600 | 37,700
AM-C578-R .50 I 55,200 38,400 68,000 | 40,000 71,600 | 41,300

> agtress corresponding to offset of 2 percent'of Hole diameter from initial

straight-line portion of curves in figs. 2 to 13 (0.005-in. offget for
1/4-in. piny 0.010-in. offset for 1/8-in. pin).




TABLE IV.- BRATIOS OF BEARING ULTIMATE AND YIELD STRENGTHS TO TEISILE STRENGTH FOR MAGNESIUM-ALLOY SHEET

Bdge distance = 1.5D Bdee distance = 2D Edge distance = UD
' S . Bearing ultimate Bearing ultimate Bearinge nliinate
Alloy and | Nominal SRRl s e s & e earing unltimate 4
h Dearing i . Bearing = arin
temper i e e gireniuh — yicld birenzth yﬁeiéb 2 strength ijiidg
. Tenslle strengt Y ~|Tensile strengtl y Tengile sirength S
(lﬂ-) - : & strength™ e s Tl strengtha St e EES |strength®
1/2-in. | 1/U-in. {Tensile |1/2-in.| 1/U~in. [Tensiie |1/2-in. |1/4in. (Tensile
pin pin  istrength | pin pin  |strength | »pin pin |strength
AM-3S-0 0,064 1.24 1.3%8 0.80 1.38 1.64 0.86 1.34 Taie 0.94
AM-525-0 .06l 1.36 1.48 .90 1.45 1.78 .95 1.4 1.83 1.09
£4-CH7S-0 .06k 1.34 1.33 QU 1,2 1.66 " R 167 1.06
LM-3S-H 0.064 1.36 1.51 1.06 1.39 1.62 107 1.34 1.63 1.10
AM-K2Ss H .06L 1.36 1.56 gy 1.38 1.64 Enwl] 1.31 1.68 1.27
AM-C57S-h .06k 1.40 1.52 1.23 1.1 1.60 1«27 1.37 1.63 1.36
- o SN T — - e —— - SESRSEY LS ——
AM-3S-R 0.125 9 1.37 nio 1.70 1:77 1.09 1.54 1.78 T 5
AM-52S-R .125 1.36 1.40 1.04 1.63 1.76 1.00 1.64 1.78 1.05
AM~CH7S-R .125 1.31 1.38 el 1.58 1.69 1.03 1.64 1.83 1.07
LM-3S-R 0.250 157 | s——manm 1,07 1.76 cmseee | 1,32 1.79 | ==mmmmm Lal]
AM-52S5-R «250 j P 7 g (S SR .96 1.66 | ———emmm .36 1.68 | e .96
AM-C57S-R .250 1631 | == .92 1.55 | =——meem .96 1.7 | ==memee .99

8Yield strengths determined from tests with l/ﬂ-in. pin for 0.06l—in. and 0.125-in. sheet; with 1/2-in.
pin for 0.250-in. sheet.
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APPENDIX A

Under some conditions AM—C575—H and AM—C57S—0 sheet
are susceptible to stress—corrosion cracking. If the
sheet is exposed to a corrosive medium under conditions
in which the exposed surfaces are subjected to steady
tensile stresses greater than about one—quarter of the
yield strength, fracture of the material may occur in a
time short enocugh to render the part structurally un—
satisfactory, Protection of the sheet by painting will
prolong its life but will not entirely prevent cracking
where conditions are severe.

High steady residual tensile stresses left by weld—
ing, severe cold—forming operations, or faulty assembly
of misglined parts appear to be the most serious in pro—
ducing stress—corrosion cracking. The lower stresses
produced by normal service loads, particularly by inter—
mittent service loadings, do not appear to have any ap—
preciable influence on the occurrence of stress—corrosion
cracking, especially where the corrosive conditions are
not severe. Therefore, alloy AM—C57S will probably be
entirely satisfactory for applications where "locked—up'
stresses are not present or are held to a value less than
about one—quarter of the yield strength. Experience has
shown that this alloy has been satisfactory in many ap—
plications. '

Although the susceptibility to stress—corrosion
cracking is present in AM52S and AM—C525 sheet, these
alloys are definitely less susceptible than AM—C57S
sheet. o tendency toward stress—corrosion cracking has
been found in AM3S alloy.
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Figure 1.- Arrangement for bearing tests with filar micrometer
microscope for measurement of hole elongation.

The specimen was illuminated from both sides, but the front

light is not shown.
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Figure 2.- Bearing stress against hole elongation for AM-35-0 magnesium-alloy sheet.
Pin diameter, 1/4 inch; sheet thickness, 0.064 inchj; specimen width,
2 inches.
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Figure 3.- Bearing stress against hole elongation for AM-525-0 magnesium-alloy sheet.
Pin diameter, 1/4 inch; sheet thickness, 0.064 inch; specimen width,
2 inches,

(1 block = 10 divisions on 1/50 Engr. scale)
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Figure 4.- Bearing stress against hole elongation for AM-C57S-0 magnesium-alloy sheet.

Pin diameter, 1/4 inch; sheet thickness, 0.064 inch; specimen width,

2 inches.
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Figure 5.- Bearing stress against hole elongation for AM-3S-H magnesium-alloy sheet.
Pin diameter, 1/4 inch; sheet thickness, 0,064 inch; specimen width,

2 inches.,
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Figure 6.- Bearing stress against hole elongation for AM-52S-H magnesium-alloy sheet.
Pin diameter, 1/4 inchj sheet thickness, 0.064 inch; specimen width,

2 inches.
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Figure 7.- Bearing stress against hole elongation for AM-C57S-H magnesium-alloy sheet.
Pin diameter, 1/4 inch; sheet thickness, 0.064 inch; specimen width,
2 inches. g

(1 block = 10/50")
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Figure 8.- Bearing stress against hole elongation for AM-3S-R magnesium-alloy sheet.
] Pin diameter, 1/4 inch; sheet thickness, 0.125 inchj specimen width,
2 inches,
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- Bearing stress against hole elongation for AM-5285-R magnesium-alloy sheet.

Pin diameter, 1/4 inchj; sheet thickness, 0.125 inch; specimen width,
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Figure 10.- Bearing stress against hole elongation for AM-C57S-R magnesium-alloy
sheet. Pin diameter, 1/4 inch; sheet thickness, 0.125 inchj; specimen
width, 2 inches.
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Figure 11.- Bearing stress against hole elongation for AM-3S-R magnesium-alloy sheet.
Pin diameter, 1/2 inch; sheet thickness, 0.250 inch; specimen width,
2-1/4 inches.
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Figure 12.- Bgaring stress against hole elongation for AM-52S-R magnesium-alloy sheet.
Pin diameter, 1/2 inch; sheet thickness, 0.250 inch; specimen width,
2-1/4 inches.,
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Figure 13.- Bearing stress against hole elongation for AM-C57S-R magnesium-alloy sheet.
Pin diameter, 1/2 inch; sheet thickness, 0.250 inch; specimen width,
2-1/4 inches. i




t = 0.064 in. % = 0.12% in.

Figure 14.- Typical failures for

te=0.250 1in,

edge distance of 1D.
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0.064 in. ‘ t = 0.125 in. t = 0.2350 in.
Figure 15.- Typical failures for edge distance of 2D.
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t = 0.064 in. t = 0,125 in, t = 0.350 in.

Figure 16.- Typical failures for edge distance of 4D.
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