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Sa" Abstract: ".. :.. •

S° .... "'The Cony.gir Mode1•22 subsonic jet t~ansport'•airplane wing'is subjected to.
; 1 • : ° ''°.•a. heating cycle which consists of heatiLn fromn~room temperature, to" 325°F..

o. .. in 3 ho~rs, hol'dIng at. 325°.F for...on'• h'•ui and cooling to room" temperature f.
* " *.frbm 3?5°F in )+ hours. Such'a h'eating cycle is representative •of.the

heating, representing an.Initial cycle caus'e'(l) a reduction.of 15.3.
" "' " p" Der cent of'yield strength.in clad 2024-T3 aluminum alloy sheet; (2) a

"5.4 per cent. reduction in the yield strength of 2024.-T4 extrusion, "•'"" "" " " "()'up to 6 pere" cent "riductrion" in "t~he yield strength of. clad 7178-T6

sheet;.and a 4.1 r~duction in the yield strength of 7171-T6 extru'sion.
The "ultimate strength and elongation of 'he 2024 alloys were slightly

S" : affected bythe heating; but the u ytimeld strengths and elongat'ons of
'.the 71"78 alloys underwent" changes indicative, of slight oVeraging...J o. ". : afete.y.tehatn;bu .h •li t stegh an.lnatoso

H. - 'C . . • .
• . " Reference: Bergstedt, P. W., Turner, H C., Sutherlazd, W. M.',

o.. •.' * "." "Scotchwvld I Cure, Temperature Effects. on the Mechanical'
"0% P • roperties of Aluminum Alloys," General rpnamics/c6nvair

Report MP 59-097j:San Diego, Califorhia, 7.July 1959.
o - *. '•""(Reference attached). . .

......... .....

* ,* , - • - • C •*• •0

* •• o

• . • • • • e*•. 0

* . C C * . . •*

o o.

•. * . ' 0

++ ++++++ +@ .*+ *+ . C



*0 0

% * 0

Tiý:*.MTUA Lk 4-77-6. 'EFEC OF STMC ... EIN ON *

P- -. *qre; C., SuhS~` V. M

S.- tat~. **eea'DnrisCnar

A*SRC: -S00.ci 0g * 1-/41. 6o000rd~-05auinmaly.b si h

*a00nhdzni1ý''19,ad26*pr6n x~die'h ftrif.

0 00.0 00 00n 0.:.0

F .t 0 on 0. 0

.0'.3 steth 029 900 31108 .

10 74 strtc 82. 0o. 1**00 ý 82.

7) 0ý 8 .40.824

* ~ 2-5 sti Ttt:.- MAERA 6.5~NY . 05T.EFETO LO

0560. '*:n~ts'Vtr oqepoiNo* *t.retd Dat25 *0F 164 hours.~19).

.0*.gý, 0:a.l ue

6O".ctr~ed.775 i th

*0~~~~ ~ ~~~~~~~~~~~~~~~ 0. eubnofrm~ciin 2*ad 0 .5pr6n bue h itrin 0
* 78 :8.an*82 er ent.r~sectve~, incojparsor

% pi~fin edtn 'p nci~ga ~nsr~ce"br h.mcaicl



*. 0

0**

_______________________ SRUcTuAE & MATERIAL6 LABORATORIES

C 0 N V A.A.R REP6RT 21-59-097
A IVISIONý-P .9W ENE R AL CVNAOICS CORPORATION 7.. Jul '7i1959O

*~ .. fATF I.

*SAN DI.EGO' .M06EL 22

TITLE 
*-.

REPORT NO.0;; NP-59 097w

SCOTCHWELD--CURE TEJKERATURE
-0 K"'ECTS0ON TIM HECHA.NICAL'

::PROPERTIES OF ALMNMALL OYS

*MJ . OE22

PREPARED BY___________ GROPMate~as&PoessLb
P. W. Bergatddt

CHCK BY: 'K.~'f~& REFERENCE. Test RMauest 1,ý-4O1
HC* TurneJ,

oCHECKED BY )))kL 7F L. APPROVED B
-. W. M. Sutherlend'Srn. 00

*. Group Engineer . .,Chief of Stzrueturcl;7& M~teria a iLabs*..

NO. OF PAGES. 9......

NO. OF DIAGRAMS_______

* _________ - REVISIONS .. ,

DO ATE By .. CANOE. F ACES AFFECTE6

=c

-om162.

- -



ANA'LY5SW C O01N V A IR PAGE I
PREPkREDE y P.W. Bergetedt SAN 01100 REPORT NO. W-59.'O9
CHECKKD iy o.M. Mbierland MODEL 22
REVISEDS a DATE7.7.5

!sor y~ T-7-5909
0 0 G

-Pronertlem of Alumima Alloys

C~onsiderable data have been accumilated concerning the effect of heat-exposure
t ueiins pon th-ie ~chmnical ploperties of stiuctural alumimiu alloys. 1DwIng
the course of the previous work, heat-.xpoesuxes were chosen which wereceai
to equal or su*Vss -the severity of- the Scotchvld-ýcure -treatmnt.' Th.i work
'described in' this report. consisted of a study of the effect of the actual Scotch-
weld-cure treatmnt upon the, mechani cal properties .of a feyd selected ali-uMin.

To. deteoumin the effect of the -Scotchveld-cure treatmet upon. the room temperature
tensile -properties of:

Clad ~2D2-T3 sheet an plate; =2l-T extrusions;'
cw.a 778-T6 sheet an plAte; 7178-T6 extrusions.

The Scotelnield exposure treeaient caused definite changes. in the tensile properties
of the test amiterfals. Tehigh points of these variations ame listed below.

1. By cuis-inga partial relief of cold work, the Scochwe~ld exposure -lowred
the yield strength of the clad OD2lI-T3 materials. by' as-c a 53per
cent.' Omaver2, ultimate tensile strength and elongation of this material
wes only slightly affected.

2. Y~dmm yield strength reduction of the D214-T4. extruded niterial was 5.4k
per cent, Ultimate strength of this material was least affected of all
the test materials,, an elongation was increased for all gngeo.

30 a*e tauiamoy of the 7178-T6 materials to over-age, caused yield strength~
reduactsons of up to 6 per cent in the "la stock an& 11. per cent In the
ext rusions. These materials exhibited the highest losses in uWtizito
stenth up to 4A. per cent fdr both floms. 'Elongstion, reductions were
also clearly observed In these materials, but, the-losses did not appear
aecessive f-r this particular type of property.

TOT IMM8U

Four materials vere subjected to tests,.
Clad. )2D2-T3 sheet. and plate
OD21-T14 extrusions
Clad 7178-It sheet aMd plate'

* 7178.-16 extrusions.

-ow -
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PRPAEDMY P. W. Begted~t SAN DIEGO * * . RPORT NO. W.-59-097

:~ ,~rqaurierja~ . * *. MODEL 22
2TCECKDY W.M S~Euzs(ntheraed) % .

TEST A~RAS(otne
See gtauges f0a tesl spec0me was0 usdmru h ts.Ti yeo

sa0l has a25 0.5'.h150sutalefo 0.1-grip 0.250 an0.5"x2.12,* Vredue test-

section.* The vpecimens were prepared in accordane. with Fedbral. Test Method

Thewvork described herein was. confined to tension testing, 'bid 9: longitudinal
sampling palan was emloyed for . ll'of' the materials. x.~ sales 'Vere' required
from each'material -- three controls and three samples. for exposure to 'the Scotch-.
weld-cure cycle.

The 1"z9" coupons were cut side-by-side from the sheet ian plate' otoc4, and end-to-
end from pre-selected legs of the wetrubions. The coupons, were nmabeied c'onsecu-
tively An ever? i~stae. Odd-nmubered samples were used, foP control tests 0 and
even-numbered specimens were exoced to the Scotchweld-cure treatmet*

SnaU holes were dr~lled in one shoulder of each of the laftyer ppeclimens atM.
using suitable spapers, the samiles were strung on alunimn wire., The s~pecimens
(Iii i fully-~machined condition) were then suspaende vIthini a Mobdel 0,880r wiýgbdng
iis44i for the ScotchveldA cure. r

Two exposure-runs were perfoxleI. The first was for the ci~d 2024-.T) vhe4!% and'
plate, (Ref: Test Flequest WP-$&4'01) The second run adoeohn,4she4 'the w"GouJ ,I Q0 C
of the other three test nutertals. Duiring the first um %t4_ thezizvequqiepiiren 0 o
u~se; one was attached to one of the 0*080" sampes, atd %hve~soz4 IieavU4e t - 0
temerature of One of the 0.32.9" speoLmenso 8$hee ¶,iiattonsbefteeli fte lgeu~ere
atiwe.eroo sf f's'm the tw* tbernuieooqplea were Very sl~gh*#,, oni?, oeaechehimowuple
wMS Ulme 4uring the second tim. The two tSUN.%amiperature joe 'op~fo~

ý' ids, -. were ;O~dtr,.

The tensile tests were performied 1.na 60,00 1b2.Tinlus OlsenmUnt'~eras4Xst
o ~~ 'Um'be a taznIa2 raeie followed 6~r ai testring

7:-: tensile teso data are-recorded inTables I through~ IV. 7he changesi in tensile
p34cpet~ aMtftlta6 1.e) to the &c9tch%;eld-imre axposure, ar-io hvin the.

tataa#es T4 provlde a means for zw14 apprats.1 at -the' Scotehveld-eure effects,
the ~ierage, tensile propirty chahages were 00AOA04te to pemcen&Woes (based upon

.asmeseivad &eV4ts ande-tlaulate64 tzi Table V.,

rom. .M
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