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. “* “The Conyair Nbdel 22 subsonic Jet transport airplane wing is subjected to.

¢ #=- a-heating cycle which consists of neating from.room temperature to* 325°F.

° es o¥yqp 3 hodrs, holding at 325°F for oné héur and cooling to room’ temperatur= f.
L ..from 325°F in 4 hours.’ Such ‘8 heating cycle 18 representative of the

T heating encountered in an initlal Mach 2 plus supersonic flight,* This
N I heating, representing an. {nitial cycle caused (1) & reduction of 15.3,

b, T T per cent of yleld strength.in ¢lad 2024-T3 aluminum alloy sheet; (2) a ::
o ESE 5.4 per cent. reduction in the yield strength of 202L-Th extrusion; h Lt
R (3) up to 6 per’cent reduction in‘the yield strength of clad 7178-T6 .
L ';’ - sheet;.and a 4.1 réduction in the yield strength of 7178-T6 extrusion.
" ° The ‘ultimate strerigth and elongation of the 2024 alloys were slightly
. |...© -. , affected by-the heating; but the ultimdte strengths and elongations of
1 * the 7178 alloys underwenf changes indicative of slight overaging .
+
] .
1. - ,Reference Bergstedt, P. W., Turner, H C., Sutherland, W. M., L
et "Scotchweld = Cure, TEmperature Effects.on the Mechanical’ .
4 .- . . Properties of Aluminum Alloys,” General Dynamics/Conveir
* . . . . Report MP 59-097;:San Diego, California, 1. July 1959. :
* - *  (Reference attached). . . X
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. ANALYSIS® ﬂ‘ C O N VAIR PAGE 1

K AwWiCy COBPONATI N
. PREPARED BY ‘P.W. Bergstedt "san DItGO REPORT NO.
_ GHECKED BY * o W.M. Sutherland ' ' MODEL 2-59-097
. REVISED WY, ., o s DATE 7.7-59
. .o‘ o B4 N . - R
s, d .: ) - 2 - N ’ L0 .
Mo ” " Report No, MP-59-097
. -7 % . Effects on the Mechanical , ' - b
* . Properties of Alumimm Alloys . A
| ’mmoumon ” R T R '-’." i e
. C'omiderable dn.ta hnve been accumhted concernins the effect of heab-uposure o ) ,,"

O treotnento\ponthehochanical properties of struchxrala.lwdmalloys. mring
. the course of the previous work, heat-expo-uns vere chosen vhich were certain
we@mlorwthenmityotthemeld-cummamt. Thé work -
'?‘delcrlhadinthisreporteouistedotamnyoft.heetfectottheact\mISeotch-.
veld-cm mchmt upon the uechnnicd pzvperties of a few selected a.hm:l.mm

pm‘” o S <
mmmmmormmw-mmwtmnmmmemm'
tensnepmpertiuot . )

Clad a)eh-m sheet and plcte. z:eh-'rh extrusiom, '
Clad TAT8-T6 sheet and plate; 7178-T6 extrusions. -

C@LKBI@

The Seownnld exposure treatment caused definite changes. :Ln the tmile pmperties
of the test materials. The hiaa points of these vu'iations are ].:Lsted below. .

1. By causing partial relief of cold work, the Scotchvem expomre 1overed
theyleldmthofﬂxecladmeh-mmtenna byumuchul}; 3.per
However, ultimate tensile strength and elongation of this material

monh‘:li@ﬂ.yl.ffected

2. Maximm yield strength reduction of the 2024+l extruded material was 5.4
per cent, Ultimate strength of this material vas least affacted of all
the test materials, and elongation m :.ncreued tor all gauges. .

3. The tendency of the T178-T6 materials to over-uae caused yield strength
reductions of up to 6 per cent in the clad stock and 4.8 per cent tn the
extrusions, These materials exhibited the highest losses in W timate
strength, up to 4.1 per cent for toth forms, ‘Elongation reductions vere
also clearly observed in these materials, btut the losses did mot a.ppea.r

A excessive £-r this particular type of property. : ,
TRST mmm.s
Four materials were subjected to test: ' I
, Clad. mu-'rjlheetlm;)hu ' Co :
2024-Th extrusions ‘
Clad 7178—']5 ‘sheet and ph‘be’
7178-'16 extrusions. - oo

R Py T ST
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or ciniee Ap:Ce coasaaariun L

'_r:m;_;mw (mtimd) : . S S
Seves gauges, O. oeo 0.100;.0. 125, d. 150, o. 190, 0.250, and, 0,312, were sampled
. " were not, a.va.ihhle.)'n =
;,j‘msr smcm

. Awmtmue spec:l.menmusedthrou@outthetest. 'I‘histypeof o
. sample has a 0.75" shoulder suitable for jew-grips and a 0.5"x2.25" Teduced test-.
, '.section. The fpecinens vere pzvpa.red in eccorda.nce with Fedéral: Test Method.
' Stlnda.rd 151. . .

mocmmz

- The ‘work described herein was. confined to tension testing, and a. longitudinal
" sampling plan was employed for all of the materials.  Six-samples Were:required-
from each material -- three controls and three sanplea for e:posure to ‘the Scotch- :
‘ veld -cure cycle. S - - , a

end from pre-selected legs of the extrusions. The coupons vere mumbered consegu—’“
. ‘tively. 1n every iastance. Odd-mmbered samples were used. fo? contrel tests,” and
- even-pumbered specimens were expoeed to the Scotchveld-cum tmﬁnent. B

. 'Small holes were drilled in one shoulder of each of the latter ,specmens, a.nd, -

' using suitable spacers, the samples were strung on alunimmvire.r The Specimens « '
(12"a fully-machined eondition) vere then suspended vithin a Nbdel 880 wihg befng . -
readiéd for the Scotchweld cure. : @

- TwQ exposure-runs weye performed. The first was for the clad 20213-7.‘3 gheat a.nd
plates (Ref: Test Request MP-58-101) The second run accompished the exposure.
of the other three test materials, During the first mun two. thermcqw!e&%ere o

. used; one was attached to one of the 0,080" samples, and the °second heasyted the .o
tesperature of one vf the 0.312" specimens. Since vartations.betveen the tempere <

. atyresyec¢ords fyom the two thermocouples were very slight,- only om‘”%hemeowh

. was used the second fun. The two ume-tenperature oreco:ds were eop:ed for,

lncluien ts yeport (see Fig, 1). e e d ol & e

r ,' ° 0”0@ v o

" The tensile tests vere perforsed tn a 60,000 ib.’ mnua Olsen mvema. :restsng
_.'ihch!n“e. aeanam xmcuce vas: follaved ‘for all temng. S

R - 2’
° .o AKX N
2 ez - .
. H e O

RBSULTB AND )DI&UBBION

o

- °
> ©

.. .pfoperties nttﬂhxtaﬁle‘)to the Scqtchweld-eure exposure are glso shown-in the . .
- ... tatless Te provide’a means for repid eppratsal of ‘the Scotchweld-cure effects,

J = the ‘average tenstie ’mcﬂy chahges vere converted to ‘percentages (bued won . .

A g.‘u-mesm ‘vesults) and n-mtea tn mae v

" ‘of -each.-material.’ ('.l‘wo 3nuges, 0.100 and 0. 250, of tl\e clad 7178-'16 materia.l

. The 1"x9" coupons vere cut side-by-o:lde tmm the uheet a.nd plate stocl; and end-to- .

'nn umaq test data are recondad 1n ‘l‘a'h!es b4 thxvugb IV. 'J!ie.;ch‘anéés"wm tendile.,‘ ‘

. PREPAREDBY P, W, Bergstedt *. ¢  sin Difco . e" % o+ REPORT NO. MP-59-097
CHECKED 8Y °y, M, Sutherlabd , " °. 3 L.t T ° wopmL 22 N
REVISED BY, 4° o . ° .~ . . fag e 097557-7-59 $e
., O.;.o. K ° .;'. ° . .' .e .~ au g ‘ o.' h' . o . °’ '.‘.' ) "Q-"':'., . B e... %
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