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Fig. 1 Zeppelin Airship LZ26 (ZX1I) with the duralumin application for the first time®.
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Fig. 2 DC-3, the first aircraft to use Alcoa’s Alclad 24S-T3

on the fuselage®.
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Fig. 3 Effect of Copper and Magnesium contents on the
tensile strength of Al-Cu-Mg alloys? 3339,

UACJ Technical Reports, Vol.6 (1) (2019) 85



86 WY a2INI 24S(2024) IZ - RETHBETE oh?

HARKF O FHHELIZ S, 192548, e~ 7 %
VU LEGAEEERTRL ) L LT, REBHOME
BIRD7HS, TOWHELAARTIE~ I AT 7 A38E
ENTELTHIHF L D DOPFITA 2 DONHEERIRIT
WFZEIZhWI L7z 2 & 2B RTWBED, ZOXF[ V25
VI v ORFOREKIE, AlCul Mg.SikwIiLay
OHFICHEBR Lz DL E 2 5Tz, Lot
FEIhL, oA TNV I =T AICHBELTY
72 OV & o TH M 2\ IHAL2AEL 5,
EELbNTW, L2L, EBRALCUDAZELT
VIZTAHEED, MgSIOAZELTVIZT L
A&Y, ERLBEANLTCHFRTRFNZH T LA
Vo TR OALEW T EALKEIZ, E9 L TR
THALDZE LV OPRBE TR S hhols TVIZ
YA RTARYIA, SOZTNRESILLE, D
LTCYaI NI yo L) ITHRRISEGDD), 0
BERICEZ 5 X9 BWIge 3 e h o 72 ] OT, 19344E 4,
REHOMIEA T L7259 WHEHERE, [Y29)03
Y133 Lo Al-CuAl,-Mg,SiD#E= 508 & LTHR Y b
N0y, EFHIINE ALCuMgR e LT 2 E0E
W THEHEEZT, AIOALCu-MgREEDIRE
B ZF2E L. T OREEALL P+~ & =k aPic
Stakz bz, TORENEEED24S DRER DR % 73
CERBEL) EBRTWE Y, Fig. 530D
WFFEIc & > T T &2 AI-Cu-Mg R =TCIREKTH %,
COSH OB IZ, CuAl& Mg Alz % & 58 Lo
L& (TCuAl, 2 MgiAly) 298 b WALk & % 2
Al;;CusMgs & L7233 Zotk, ¥E O Raynor 51
PR ZERDIRE L 72 SALEW & CuAl, & Mg & f S EH
Fo AW s & LTALCUMg & L7257, Z oMo
ML, HBOSHMEEIZIZ—KT 5, SHEE 2
Al-Cu-Mg R EE ORI MBIR 2 I L 72 2 & I3V

O-amcy
| ®-4%Cu+0.1% Mg
50 ©-4% Cu+0.25%Mg
@-4%Cu+0.50% Mg
- ®-4%Cu+ 1.00%Mg —
. 40 ®-4%Cu+ 1.50%Mg
@ : —
: f,‘ : i
'
= % L6 —6—o—o—g i
E‘ 30 D//";M-‘ _u_n-——g
= © "
I [ Z/{//(o"l 4
= 20 o] A n/d"r:cug—-:“"w
@ — o
=
10
i 2Wk. | 3Mo. IYr i
1 Wk. l I Mo, ‘ 6Mo.| 2Yr.
0 PRI B R WRTTIT B S WRT T ETRETTT | 11 1 L1
0.1 1.0 10 0 102 104 0%

Aging Time - hours

Fig. 4 Effect of the magnesium content on the room
temperature aging characteristics of a high purity
Al-4%Cu alloys®.
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Fig. 5 Al-Cu-Mg Ternary phase diagram
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Table 1 Effect of the silicon content on the tensile strength of Al-Cu-Mg alloys aged at room temperature (RT) and high
temperature (150C-48 h) and the increase in the tensile strength as a result of the age-hardening™®.

. ) Increase in the tensile strength as
Content (mass%) Tensile strength (kg/mm?) a result of the age-hardening (%)
Alloy A Aging at Aging at 150C Reference
. ging ing a . ing a
Cu Mg | Mn Si Fe | As quenched 4 RT | 150C-48 h Aging at RT 48 h
1 355 | 048 — 0.02 | 0.03 632;3 ) 37.3 — 475 Archer®
2 451 | 051 — 0.04 | 0.04 <5;,(7) 6C ) 39.3 40.0 424 45.0 Schmid &
: Wassermann™
3 407 | 053 — 031 | 0.08 275 404 46.0 46.9 67.2
_ (515C) _
4 42 05 0.01 | 0.02 26.2 38.3 46.2
5 42 05 — 0.3 0.02 26.8 38.3 — 429 Meissner*®
6 42 05 0.6 0.01 | 0.02 325 435 — 338
42 05 0.6 0.3 0.02 329 448 — 36.2
s = MR - B 500
Pb5Y, AR-BICRIANGNL RERME S [AM2%Cu15%Mg06%Mn010%Si g 1750
L T, 1926 4F Alcoa ® Archer 1 Al-Cu-Mg &4 ® (i) = 480 \N e 85C |
s A. o,
RERIIALIE 7 A FZOBRMTHMT2db0oTid iR, ¥ % 460 N vk s 495C I
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g Mg e T
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WL 42 ~48% TH b0 IR TOREL, 7 A 24 85T
-
FH T L ERIER & ZIF L CH B, 4 HD503% R » KE oae 405
HEND L ETREETOMERMHEIL67% 127 5o g 2 . ——5057C
S 18
g By
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Fig. 6 Effect of the iron content and the quenching
temperatures on the tensile strength and the
elongation of Al-4.2%Cu-1.5%Mg-0.6%Mn-0.10%Si
alloy aged at room temperature®.
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Fig. 7 Diagram of the three-layer aluminum refining cell (Hoope’'s process)
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