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On the Embrittling Phenomenon of Copper

Alloys during Annealing (Rep. 1)
Embrittlement of Aluminium Brass Tubes during Annealing

by Shiro Sato

An experimental investigation was made on the phenomenon of embrittlement during
annealing encountered in the manufacturing process of aluminium-brass tubes.

The tubes were hot-extruded, cold-drawn and then annealed at 400°C or 600°C by
slow heating. The annealed tubes were very brittle. Metallurgical investigation on these
tubes revealed that a high level of internal stress prevailed in drawn tubes and the
embrittlement was due to the formation of voids at original grain boundaries.

Isothermal annealing test was made on the drawn tubes by very rapid heating in oil
or salt bath at various temperature with variation of annealing time and the degree of
embrittlement was measured. As the results of this test, it is inferred that the condition
to cause embrittlement consists of the following three factors;

(a) the materials with high internal stress

(b) annealing in temperature range from 250°C to 400°C

(¢) keeping at the embrittling temperature range for more than a certain period.

These three factors must be all satisfied to cause embrittlement.

The experimental results have also shown that these characteristics are closely associated
with those of intercrystalline brittle rupturing observed during creep or tensile test at

L

elevated temperature.
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Photo. 1 Result of flattening test.
A : as cold drawn tube

B : annealed and embrittled tube
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Photo. 2 Cross sections of aluminium brass tubes extruded, cold drawn and embrittled

during annealing.
a : as extruded
b : extruded and cold drawn

c,d : annealed at 400°C for 30 min }
te

e,f : annealed at 600°C for 30 min 0.8°C/min

of temperature rise :
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Table 1 Result of embrittlement test during isothermal annealing on drawn tube specimens.
(og: tensile strength in kg/mm?, &: elongation in%, ¥: reduction of area in%, F.T: flattening test,
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cut from tubes isothermally annealed at various

temperature by rapid heating.
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Fig. 3 Effect of annealing temperature and time on
the result of flattening test of aluminium brass
tube.
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Photo. 3 Cross sections of fractured rods

cut from aluminium brass tubes iso-
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Photo. 4 Cross sections of the embrittled aluminium brass tube isothermally annealed at 350°C for 60 min
in salt bath.
a : as polished b : polished and etched
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Photo. 5 Cross sections of tensile test specimens extended at 350°C.
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Photo. 6 Cross sections of creep test specimens ruptured at 320°C.

a: as polished

b : electrolytically polished

c : etched
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On the Anisotropy of Commercially Pure Titanium

in Mechanical Properties.

by Shujiro Suzuki

An investigation was carried out about the effect of chemical composition, final cold
rolling reduction and annealing temperature on anisotropy of mechanical properties of

several grades of commercially pure titanium.

The results obtained in this study are summarized as follows.
(1) Anisotropy in the tensile strength is little affected by chemical composition, final
cold rolling reduction and annealing temperature of materials.
(2) Generally, the yield strength at 90° to cold rolling direction is higher than in other

direction as in the case of zirconium.

Anisotropy in the yield strength of high purity titanium appears on the specimen
which are cold rolled above 5095 and annealed at 750°C, and it is intensified with

increaing degree of cold work.

The specimen containing either 0.15% or 0.2940, sustains no

anisotropy.

(3) Anisotropy in the elongation of high purity titanium is greater than as in the yield
strength and the elongation at rolling direction is higher than in other direction.
(4) Effect of the grain size of specimen on anisotropy in the mechanical properties is

little.

(5) Fe addition is effective in reducing anisotropy in the mechanical properties of com-

mercially pure titanium.
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2. APBKOERREE
21 X #

3)
THERMF 2 = v LOBRME Y, JISHEBCRIN
TWALHEELELT Ok L Fen 4 BREICL 5 TED

MR AEEAL T B By AR TIZEHD /7 — vk 7 =

v - 2Ky Super A grade (BHN:90, O, :0.049,

HFRERINT DM, LOHR FR SN e o M Fe:<0.029%) % i\, Table 1 R4 L 51z Os LY
Table 1 Chemical composition and Brinell hardness of test specimens.
Mark conﬁ;?)rs%lt?gxll, % hligix;leelés Chemical composition, %

0: Fe (load : 3,000kg) H e} N Fe Si Ti
A-1 0 0 99 0.0010 0.06 0.004 0.02 0.02 R
A-2 0 0.15 109 0.0011 0.05 0.004 0.14 0.01 R
B-1 0.1 0 126 0.0007 0.11 0.003 0.02 0.02 R
B-2 0.1 0.15 131 0.0006 0.10 0.003 0.14 0.02 R
C-1 0.2 0 152 0.0008 0,20 0.004 0.01 0.01 R
C-2 0.2 0.15 164 0.0010 0.19 0.003 0.14 0.01 R

* BTERE
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Fe #E& LoD B 6 EHEO THRAMT £=v &
, EHEESEAZE=S7 - 7 BEBEC X DEEL .
¥, O 1T/ R—%o TiOs %, Fe 1% 99.99% OEF
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$bA, BAUEE (850°C)— BRI (700°C)— BEpd
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- BRBERS, TR 10,30,50 Fs X 0709 0 B AT IR FE A 4T
Vv, B Il mmoiRax8E L7

COXHC LUTEWEL BB OLER ok LOHHD 7

Y x VXA Table 1 iZRL 7z

2:2 BB

FEEY Imm O XY EREHEHE L, 0945° k&
00 90° HE & h ASTM #on3 RERERF #8RILL, %
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Fig. 1 Mechanical properties of comm. pure titaniums of several grade in the rolling direction.

— 2



Vol. 7 No. 1

TEMMF 2 = v LROBBAMEEOR S OLT

(13)

O2 BX U Fe &@FEDORE LD 6 EHORKICOWT,
FERES AR L, 0°45° L 0% 90° HAD B4 ko
BOBRMHCDONT 3 KD EEFAR LT\, FOEH{E
HRD, FOHERAY Fig. 1~Fig. 3 @R U1

InEbbnrbkiie, O KLU Fe o4BR8ICL 5
THMRIMEE DR 2 DS AR TS B2, B—Ro0iE
EEWT, ZO55RMy L, ERENE U chius, &
HHMELER R L ORI L AHERIT LA &L,
BB LT TR A7 Y FOHWERNCSH D, L, —,
ZOEIIMED HHY —IRICHEHIRE AR T E R T D |

BET4 5EA2ET 5,

Mok, —RICEES AR LK<, RIK 45° AT,
90° FAEDOMIEHmEBNMEER T Tz, WTEHoEE
bEEHIRENE L I b3 EE T A EEEE T 5. s,
Fe #@mU s otz 0:01% L FoREE A-1 L0 B-1
DIEEEFFd L O°45° FRIDINIIE, BREIEROE - b
DT EMIIMEL I HhERZRLIze L, Fex0.15%
WML Bl 002 % 029 &E+T 5881, BCF
DFIEME BT,

e, —RCHIOBE LMOERAEZETHEW25
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A Fig. 2 Mechanical properties of comm. pure titaniums of several grade in 45° to the rolling direction.
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Fig. 3 Mechanical properties of comm. pure titaniums of several grade in 90° to the rolling direction.
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FIOFEE DOBEBAMEE & D aRd I, F DRI Fig. 4
~Fig. 9 WR¥T#BYTH B,

Bl DR ML, Fig. 4~Fig. 9 L h¥EBaAR &
CBELRH OV e E0E A-1 DIgL, BRIEESER Lo
BESIRE D& A Z T in T b EERYy Ok 1
ThbHo Lo, B A-1 (&, 850°C Ll Eoogesd & A
EEEERS0% L ki in B & BAMEOER D LEN D, T/
bLHENSHDFERME v 1L, EEFFICENTRREL 2D
Eim %54 5o

koo BHME, Fe 0.15% HminlL7 36 A-2, B-2,
C-2 BIOr 0202% &4 4558 C-1 & Tid, %
MR fo J OSSR B OB B L AR FENE LT &
AETRNe LnL, oY i aUE A-1 108 HIEE
#30% FTO LD T, SRR LT OHit4b
EAL LoDy, 0% 5l i in B & gEEtiR 23 700°C Fir &
D, FOHIIREL DT, BREENR LB ONT,
FEUS K& e b HT, GRIFERET%OEMITHIIL,
800°C LA LD BESIREE T, FDHAMILES &g A X MHE
KRS Fhn, ZOEFEE 45° HFREOREE L b 90° Ko
BBOENE L RIZ, O0201%%&EF L, Fe @l
Inin o ok B-1 o MR s L OV REsiiR BT X 5 )

Note: Symbol of Figs. 4~9
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Fig. 4 Anisotropy of the mechanical properties of
comm. pure titanium at 650°C anealed.
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Fig. 5 Anisotropy of the mechanical properties of
comm. pure titaniums at 700°C anealed,
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Fig. 8 Anisotropy of the mechanical properties of
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BTV i\
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I, FOREYRERSY Fig. 10~Fig. 12 iR,
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Fig. 10 Relation between grain size and mechanical
properties ratio in specimen A-1.
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Remark: (Fig. 4~Fig. 12) The ratio refers to
the mechanical properties of rolling direction
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Wi 2=y AOEFHEZ, OSBREE, £ O
DBIRFRLEBEA D D EZE 2 BNHDOT, XKL,
E@@ﬁ%ﬁ&kof%gﬁﬁfﬁoﬁtlé,m%@g
OE%TAFEEMH Tk, ARLORECLH DL E—-27D
HEREENE L, ARBMOMES B3 Z Li3Ledh L
oo FOT, FMMTaimz, BHELEHRINGT LT
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WTHY ¥ E Ik T (1010) HEOMSEIAER L 7ofk
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Fig. 13 (1010) pole figures for comm. pure titanium.
(a) specimen A-1 (b) specimen C-2

BRIFIE AN 2 72 30k fEa Fig. 138 @) 256 mi#H
DEIFEE A EBD BN e Tihhbbilis 2=y 20K
BIFIERHIAIE DA v BTE UBIR S i $ 0,

mWC@%%M@mEIFglsm)V%mt ok
A-11%, JH. keeler BORTHE UBEESRHD 2 ~ FikF
A=y MRDBEELITEAERUTSH Do iz, M C-2
OWARLEE A-1 LHEULULEBARTA, FOHME
DERENS VBT L H I BbNb, Thbh (1070
EORERICRNT, y=0% 8§=18%% B=18* ik
EEEEE & A E MR /s, y=35° 6=18°, B=
18° oMo ERE N, B A1 WIEEII-Z2H LT
WA, BB C-213 MK kT 5 & F0 EREETAX
W TN X, FOMOREER JUBABEOREDOHDID
WCHLPOFMERSHEELLNHDTSHELBE L
72\ho

* v is the angle between the rolling plane and (0001), &
is the angle between the axis of tilt and the rolling
direction, and B_is the angle between the rolling
direction and [10107].

s, TR ORI S IUL, BUEERNE <, S
BESHIT F AL LT <, £ 5 LCUEmOMWSE D
Ld<, DHELBEDEBENRE D ERHNTE
D, KEROTFHMYO VBB SN TL I DX D @
BN TFREINDDTIANHEELDND, T, Fe %
T L= T, BEEENE < Joo T h im0
25N, FHTRWEEIT S REAESYEL TH L WK
BVEDI DI BAMENET B E ZE2 BB, LL, O
0.2% D50 C-2 TIHRFMEINEI D Z, ZDXHEHE
ZBDINFELE D INEICHRES Lz,

4. ¥

TERMTF 2=y 2D Oz kLU Fe 0f 4 8B
OWNT, F ORI ORI RIET RS, RREH
FERESENE O BESIIRE OB B A TR, TROZ &8
ol

1. BEEMRY- ORI, S, BELERE OB
BEOEE I AL, BERAMC IAMEZIZEA LW
Lz B,

2. WthoBRFME, O XU Fe ofbli\ s
HETDHLOTE, GRMEEERR0%LLET, BEERER
750°C Bl 2, BEOEEHFIC X » TRFMESEN S,
BT T0% L LOBHRELREMA o b DI EEL L b
F5 LCHEER MR L 90° HROMH 28 b e W E % 7R
’9“0

Fe # 0.15% #mL7cbo L0 02 0.2% &5
SEDOREFHEIIITE A Elnbe 0201% Ohgl T 55008
13, T OfMEORMBEOCR A H T 5,

3. e oBRFE, Mt EERE Ok LU Fenii
VINESEETH SO T, BMELERR L OBEEE
AP OEE X Y ENRETCHIWI LD 5, Hr70%bLE
DT A M Z I b DI EE Uy FEEFRCH L 90° 5
MO YIRS /RNR 0, 45° JHFED M CILEES MO &
fEVC S, R NS WEF % Do Fe 0.15% #mL 7z
LDFR LT 02 0.2% &HETHHBORFHEIIZEA
Vo 0201% OBEHTH LD ZOmEOHBEDR
FEaET B, 45° FRD booMe DRFEOEMIL
M AT E W

4. RSB ECE BT
B,

5. Fe OHmIMEBEFEDBIEICERTH B0

6. MBROFBIRFELE OBRIL 2V H D L2 BN BN
LS F I EERICRE Lz,

X [y
1) R, SRR EESR, 8 (1956), 142
2) BLE, /UK, B, EA: B&E, No. 12(1954-VIID), 118
3) HEAIIHEME JIS H4600 (1964)

4 BE, ARG, B BEEEPSHE 18 (154), 149
5) J.H. Keeler, A.H. Geisler : J. Metals., Flb. (1956), 80

il

EERERL LD EE 2

— 8 —



P

ge%r%ted trom SUMITOMO LIGHT METAL TECHNICAL REPOPTS vor.7 No. 1 January 1966

BRLOERR D5 1T DT
F # B -

EAESRE T EHRNSH



z%%ﬁgz D Kﬁééﬁ16C)/§ f}’3’-4103:f2>bk‘7: *

= % B -

Experimental Study on the Dispersion of L. D. R.

by Koichi Yoshii

In the case of sheet metal press-forming, the dispersion which may occur to deep-draw
or not as deepdrawing of sheet metals is an important problem for industrial engineers
belong to press-forming. In this paper, the investigation into the dispersion of L.D.R. for

some sheet metals is presented.
The resuls obtained were as follows :

(1) The standard deviation of L.D.R. at the common cupping test was found to be

about 0.1~0.3 in the ratio.

(2) The experimental data has shown that there is a tendency for the dispersion of
L.D.R. to increase by a round bottomed punch as compared with the case by flat bottomed

punch.

(3) The dispersion of L.DR. was in proportion to that of tensile strength.
(4) For some sheet metals the reasonable standard of deep-drawing test was presented

in Table 8.

1. & X »n &

KEEFEABE LT T, 7' v ARMIEH S
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B Td b, Table 1 w/RL7z 6 @D HEHE, WIN LR
—flE ey P D DT, JBRIE, 1mX2m b5 3t
X6ft DV ovd B AMAERED & O FA A R Lico 7 v &
Y VB LT, B—77 v 7 ERD b ORR—BAcE
FoTUREEINDHZ EDRNEHI, 7 X 2L E ol
B KIR— A TOWE OFE—I35 RAR THE L7
23, BRI DM (FERES I E o7 D) I3R001dns
CHATHE AMEN (592 %RRE) LIS, HBRERO
B D OEANRED HNDE L0, ZhbDREREIT
B R X B B2 RADRH B & BEX BN o
770
Table 1 Summary of mechanical properties for

materials used.

. K Proof | Tensile i

Materials Thlflll(IIl’llelsy s(t}x{':szs’s stregfth Eloaxtg%tlon n* kg/gx*r’n?

kg/mm?| kg/mm?

Alkilled | g 15.0 | 813 | 429 | 0.23 | 542
565-0 1.0 16.0 30.7 27.3 0.38 72.0
525-0 1.0 10.4 21.0 25.1 0.33 49.6
25-0 1.0 3.2 9.3 40.3 0.27 17.0
28-5H 1.0 1.0 1 182 | 18.0 | 0.06 | 2.0
25-H 1.0 14.6 18.9 7.8 0.05 20.2

* Stress-strain relationship at plastic range : G=Fe¢".

2-2 RBREH

VRIS 0 133 ~C, Evichsen ##lisBis TYPE-123
Wk otee LInhiaT, FRIEMABOTED, FoOHEIC
EUCTHELATRR X 5l THRADTEEIL, Table2 i@
T, FERyF LRERyFOZEBEY AW, 25 #0D
BTG A BRI T o T B &, XA AR 2 %0
WEHE O A ET B A, FNBIRECER L TR A
SGERfoT 3 ) — - TEBR W,

Table 2 Dimensions of the toolings used.

Dia, mm Profile radius, mm
/| "Flat bottomed punch 33.0 4.0
Round bottomed punch 33.0 16.5
Die 35.4 3.0

FH LcEEALL, BRI ZOBIERZEL TS &
2 SNAHIIED FALH Johnson’s wax150¢ % [FiED
FETHW, TEARLTRCRETSHD LD, LR
MBERCEEMEC T EEM LI,

ROESE BRI 10mm/sec G, 2 stroke/min F&E D
BN CHFINC I AT o oo

TR, FORKYREMSECTERZC 0.5mm 5%
Wik L0mm BE TR DO ROMAMKARAE LI, AFRERED
ErfEAs 0.5mm s 1.0mm A, Ffo, FNSOKEITER
HHEOFEHbDOBE TEDLGDOT, ORI NE 5
b Tk,

Lb# ik Table 3 wR$E%,
VCI@% LfCo

DERESREE L

Table 3 Sheet holder force for plain drawing.

Materials Sheet holder force, kg
Al-killed steel 800
565-0 400
525-0 400
25-0 200
25-2H 300
2S-H 300

2-3 ERER LR

HEAEE % Table 4 TiRT, ERERNHLOE £R
DI R D Y it 7 7 T RbT e, i
Fig. 1 X5 inb, HEROBRANFET DML, B
MEXDOEREROE(LICH T SR FEDOHE I OR(L &
# 2 TIomd, AEFEERMOSREZREER 0L, 5
i, EBOAED, FORMICERYBERAPEETD
BT AEHLLTWDEELDND, #2C Fig. 1 RL
fo & BTSSR TR 7 7 71k, R D IRFO
HERREAYRTCA 77 AEERTH I ENTE D, &
De AL 7T b, BEEDBROFEEREY O EAEZ R
FELOFRE L DI T Y X AE SN E D,

Flat bottomed punch Round bottomed punch

100 £
Ot V-
80
&®
S 60
5
4
& 40
20 : Y
R
: 2.00 2.05 2.10

Drawing ratio

Fig. 1 Relation of probability of fracture occurrence
and L.D.R. existence to drawing ratio. (25-O)

Table 5 Mean L.D.R. and standard deviation of L.D.R.

Materials Flat bottomed punch Round bottomed punch
L.D.R. S L.D.R L.D.R. SL.D.R.
Al-killed steel 2.13 0.019 2.24 0.028
565-0 2.10 0.200 2.2 0.027
525-0 2.08 0.160 2.10 0.015
25-0 2.02 0.012 2.07 0.011
25-1H 2.15 0.014 1.95 0.020
25-H 1.98 0.006 1.74 0.014

EEEROAISE Fig. 1 0 X 5 7% hRAE WN—DD
WO e 2t 79 &R, FOFEEE L hRE R
EEN - L DR otze

2 —
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Table 4 Test result of several drawings. (frequency distribution of forming)
(1) Al-killed steel
Blank dia, mm 69.0 ‘ 69.5 } 70.0 | 70.5 | 71.0 | 71.5 | 72.0 | 72.5 | 73.0 | 73.5 | 74.0 | 745 | 75.0 | 5.5 | 76.0
Flat bottomed cup 30 30 17 13 7 1 0 0
pune fail 0 0 13 17 23 29 30 30
Round botiomed cup 15 15 12 11 12 6 4 0 0
pune fail 0 0 3 4 3 9 11 15 15
@ 56S-0
Blank dia, mm 67 68 } 69 70 7 72 73 74 75 76
Flat bottomed cup 30 30 | 29 9 2 0 0
pune fail 0 0 1 21 28 30 30
Round bottomed cup 15 15 14 10 4 0 0
punch fail ] 0 0 1 5 1 15 | 15
(3) 525-0
Blank dia, mm 66 67 68 1 69 70 | 71 } 72
Flat bott%med cup 30 30 28 1 15 0 l 0
punc fail 0 0 2 15 30 30
Round bottomed cup 30 30 12 0 0
punch fail 0 ‘ 0 18 30 30
@ 28-0
Blank dia, mm ’ 65.0 65.5 66.0 66.5 67.0 | 675 68.0 68 5 690 69 5 7.00
Flat bottomed cup | 40 40 38 3 3 2 1 0 0
punch fail 0 0 2 4 37 38 39 40 40
Round bottomed cup ’ 40 40 37 31 6 0 0
punch fail 1 0 0 3 9 ed 40 40
) 2s-lu
Blank dia, mm | 62.5 | 3.0 { 63.5 | 64.0 [ 64.5 | 65.0 1 65.5 ’ 66.0 } 66.5 | 70.0 | 705 |71.o 71.5 | 72.0 | 72.5 | 73.0
Flat bottomed cup 40 40 29 7 5 0 0
punch fail 0 0| 11] 3 | 3s5]4 |
Round bottomed cup 40 40 39 34 20 15 3 0 0
punch fail 0 0 1 6 20 25 37 40 40
% 2S-H
Blank dia, mm 5.5 | 5.0 | 56.5 { 57.0 | 57.5 | 58.0 | 58.5 | 59.0 | 63.5 | 64.0 | 64.5 | 65.0 | 65.5 | 66.0 | 66.5
Flat bottomed cup 50 50 49 37 5 0 0
punch fail | 0 0 1 13 45 50 50
Round bottomed cup 50 50 49 46 32 10 0 0 {
punch fail 0 0 1 4 18 40 1 50 50 [

INBOE AT ST LOTENSRDIEERAR D
L.D.R* ¢ 7D <7 v X DRE A RSTEERZE 2L . k-
% Table 5 k7, ZDOFEHRFHLD ik, BT & B
MEORD OGO THB LMD rx Bkl TWH
bo T I T oz BER D BRITHLEWIEREEOREL
TR TH BN D, T TREINI/AT Y X EHERE
FaEVHELEBARETROINICEBZLZOND, ZIT
1EE D Heie LT, fEEERZEN 0L.01~0.03 FRED /T ¥ X8
Wb Do DT Y FiE 25-0, 52S-0 DEAILE
YFRARIC L D FOBEIE DRGSO T
KR FDOBELVERER Y FOEADFHNRERNATY

FEFRUIco DT &L, BHURADS < & il
DERARD T Y 208, MR D DBE LD REWE N
5 —REER AR L CWD LB X B0, INEHT
VRREDN R & Bk B IR,

3. BIRFBRMEDO TV FLORIG
31 EXIFLERRN
HIZETE Y H 00 o cRAEE VD37 » %55, #E
HHRTFH %L BATWD LD THIME, B HIHELLHEE
BRED 7Y EABILORNEERTEDEZ L BND,
SIERERL, SO TIT Mokl y ¥y /7 2 LFABRED
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Table 6 Frequency distribution of tensile strength.
(1) Al-killedsteel
&, kg/mm? 30.6 } 30.7 30.8 30.9 1 31.0 } 31.1 \ 31.2 31.3 l 31.4 . 31.5 ] 31.6 h 31.7 31.8
Frequency 1 } 1 1 2 l 4 } 2 6 11 } 8 ‘ 3 l 7 1 3 1
(@) 56S-0 .
Table 7 Mean tensile strength and standard
%, kg/mm? 30.3 30.4‘ 30.5‘ 30.6} 30.7] 30.8 | 30.9 f 31.2 deviation of tensile strength.
Frequency 3 1 ’ 6 6 4 l 41 5 i 1 Materials Te{;ﬁ“ﬁgfgﬁgth Standard deviation
(3) 525-0 Al-killed steel 31.3 0.26
55S-0 30.7 0.42
'B 2 . . . - . . .
%, kg/mm 20.7 | 20.8| 20.9 21.0| 21.1 } 21.2 {21.321.5 525-0 9.0 0.18
Frequency 4 2 3 7 6 } 3 } 4 1 25 0 9.3 0.10
28- é H 13.2 0.17
4) 25-0 25-H 18.9 0.15
&%, kg/mm? 9.1 9.2 9.3 9.4 } 9.5
1_10’3 :Jdmax"""""""'(3)
Frequency 3 14 15 16 1 2 . . . . , -
EFE, QROER DI CIEERTHRAGER D (und
) %%H LT 5, &@XT (in I (0p/F) THS
FTIULDR R E Do
%, kg/mm? ' 12.8 12.9 13.0 13.1 13.2 13.31 13.4
1
9in _,( Trn g n?
Frequency 2 7 1 5 7 12 9 8 5(05F) 1.1 n eXpiTﬁ)
(6) 25-H —— -1 ,
| expll.l n+1 <n+1) exp P (4)
&, kg/mm? 18.6 } 18.7 ‘ 18.8 18.9 19.0 19.1
{ (43, IRy DT v X SRR EORT Y X
Frequency 1 6 ] 9 9 9 16 R X
DEEFLTE—EURELTINWTHS o

EHRAERRTH Y, ROONDHERED 5 HCHIT IR
My oop 1L, TAeMe X ) bEREHC L HM4ELEE T
e BB U A TR T TH D 2 D
NTinbe Dk, 79%?*%ﬂ%f:@ﬁﬁ@ﬁﬂf‘aﬁ&cﬁsz%fﬂm
R DBR L BUWAIEERTZ ELMBNT WA, ZIT
i, AR NC T D B 2Y, BIRR Y &R D IRA AR
ST, FNBDAT Y X LT AR A EH A~ TER
& Fh i UBE Ui
%%%ﬁ&@ﬁ%%%@%&b@ﬁ&??gi%@&b
SIS0 H, FE L X IEIREETRD B MED IS
J1—r X BRI o=Fe" CHEABND LT D, BRDK
TSR DEFRE T, BMEAERTONEYELE R &9 5,
B AREATL EL, HEHT T v IETO NI F
ONGEHRTD LD TREIE D, BT B & EES
BERTD L&,

54=F (—1n Ro/ro)” In Ro Ty weeremeeee(1)
ThbDo

D ((=To[r) ERAKY ZRIETT Gamaex 1E(1)
A0,

Jdmax-:Fn"<1n§/n+1>n+1‘“'"""""'(2)
Thbho WEXR Y F TCOBERVBRAMETORAKD 25
ek Llop TELTE BN

—7, FRBEHCOWT, Wb FEEA m A & L
JIS 5E8B e &L b BEREBR #1770 »C, £ £
WTOEBORBRMEA KD Iz, Table 6 125 |5RH 7 DL
DHHTY o ZORENDERRY OFHME L, KT VX
3 THEE FE & R T, Table 7 &z iR,

3-2 RERER OWRE

Table 5 DESEH o ¥R 2= Srp.r. L5 HE M
VOB RE Za A FNFRORT VY EbTEE
% 2T, Srp.r|EaF)eRD, ZoOfHEL, F4)XD
HEMAL B Uik B2 Fig 2 Thoo RBRE LS
Srp.r] (Sa [F) OfF LEHEME L, T BEAE
B L CEMERRERA—B L THWA LIRS Fk,
EERENFEE L DTN TR, ZDZ 2L, FHEY
B LT, BREG DD/ Y 2 R5ERMY D7 Y
¥ LD NT EERL TN D, BLEDKR. S, Table
5 R Lo BREER O oo~ v i3, MREtc L 5
FEDY, HULAMBEIORTFRINVAELTEARLDN
B EHETIN Do

@iz X b FEMEAN OB RS D87 7 X0 IR
BOHDAT Y xyBReEATCHEL, —EOERERD S
ZEMTEDLTHS Do
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)
//
//
) /
@“o\\o
525-0
J\En \d} Steel -~
YIS /
\_(b o]
2 / 568-0
AN
S
)
N
3
V:I 2.0
0

0 0.1 0.2 0.3 0.4 0.5
Fig. 2 Comparison of experimental results with equat-
ion(4).

4. RBROFBRRC BT ZHEREIE

BIEE CRBEINTELBEEIERIES LD, £
7o, TOPTEREVIBRADOBET b HRDOFIEEATH
Do FD 5B, 1-& 2% Sweden Deep Drawing Test
T CEWEEA 0.3mm BTz, AT 6 ik

e

o
100 /I\
Q
R 3%
R
3 .
g
_ 50 1%
o .
Z a
_._'5
8
JE %
0 V

—10.883k—

Fig. 83 Reference figure for reasonable standard of
cupping test.

D, 6 WETHHY D BAEREES L - TRAER
EEEL, BRIBREARD S LREL TN, 20
e, MiETRULAEERERELRTCLEZLND L H K,
BREDBERD A7 Y 20, H50EHEBEED, 50
RIERECEAE SN BETHIUE, ZOHETRD BN
PR D BRFEE, BEME, 7Y xOBEASANE
ETR o TC, TSMEDTERE I A 32 5 B AIREMEASE < 7x
Do Lo T, BEEOERRHECIE, + =0
MEHENERE L L THWTWS LS E, “HEH BT
R RIREDRESL250% T B & H el KD B Z &
EFLWEE L Bb,

B D BBROBATOE RN —BE N EBNISE, 22
ik, FNEEOME EFA—RKcoKVEHE WS =D
DERD BDTC, SHAERATTR 5 72D DEHEHIL <
TR B\, €26, LEDOET| 7 AR D IBA A K
D BGE, FROBRIEET HHRN, &Y i TR
SN DHEEBREEH CERMGAARTETHE, OB
FULCcORRBE LI B0, OIS THETHERER
iR (B 2iud, &0 M X 2B aEOMR
DEALERDDZ ENTE, FOHROFECHHETH
BN SHENAR—BEREEROBBARETHZ LNT
& %o fok ziE, Fig. 3 oBRIRO & 5 7 B D RAN
FHETHHEREESRIEDLN L &, REAIEOERD
ZAbA 0.33(=1/3) Th5H L5 FREED HEY BN
W, & 3HOFRT X DT 5 B h HBRO EIRE RN
T LT Bo

YRR D IR OEMEREAS, Table 5D L 51k bR
WIUE, EDE 2 FH LR D BBROBREE T &
LM TE D, Table 8 1%, KRBk B+5 BHA
HRFETH Do HHRAZ AR E LcE4E, & LEs
9/1000, 4 6 & DR Y %757 5 Sweden Deep Drawing
Test o#Hax, Table 8 IR & B LT B2,

Table 8 Reasonable standard of cupping test
for materials used. (intervals between
blanks to be made, x1/1000. D.R.)

Nmuber of blanks
Materials 1;%2;2
2 3 4 5 6
Al-killed Flat 25 15 10 10 10
steel | Round | 35 2% 15 15 10
Flat 25 15 10 10 10
56S5-0
Round 35 25 15 15 10
Flat 20 15 10 10 5
525-0
Round 20 15 10 10 5
Flat 15 10 5 5 5
25-0
Round 15 10 5 5 5
1 Flat 20 10 10 5 5
2S--H
2 Round 25 20 10 10 10
Flat 15 10 5 5
2S-H
Round 20 10 10 5 5

—_5 —
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0 HREE 25/1000 T4 5 xR 5 Swift Cupping
Test OB, = 2 TORROEREN BIXLPAGE
Wsd Do Swift Cupping Test Dxf&k & Lic#Bo s
59 XY, T2 ThOoMoloMBEDT7 YLD HKRER
BEbHENE o

5. #& B

— O E ABED 7 V=Y AEEOBFIT OV
T, Bi% < DR RBRAFTIR, B D R D RLY
AED AT Y F KD, THEDWTER, BEtalito
7oo FERIELUTO®EY Th oo

(1) BREEE D o7 v xR EEREL, &k
LT 0145 03BETH-T0

@) BRAEEHHOSTY 2, FEXYFTOHE L
D, BERYFTOBADOHNKE {InbEAZRLUI

(3) BBSUEE D KD/ 7 Y xIX, BERBYOAT VXL
BHABENISELTE D, @WRTRINEREEENICR
@NJ: 5 K—ﬁ%\_ﬁ:o

4) BEEYRBROBBREEOMEEL R SFEXTTERL,
= = CEEBRONE L Uk HRHT oW T O D BB oS8
ry7c e s Table 8 iR L7,

6. & & » F

7 TR AS L TORB A G D /17 7 FIELDOWT
D—oDDE X FhHFRLIZIELT ER e ZOHET, KL
OREESRREND = &1k, o7 v ARSI 5 HE
RS, EEMECESE IR LE S OETFAZENTY
LY AEUBNT, 1ELAEBRFTERRV. LL, &
SR LEEZEAFTRABLNDT 7' v —F BRIl & &
IR TEIEELETH Do

Bl ZEWT bicoT, BALERTER & EE KA
B, 7¢ 50U FEIBHETTZE R O B ERE A Lol
Fro TERIZIL, MEEHIFEERO LT TR OB A Z T 7o
HW T, o ZICEH 5.

3 [
1) D.H. LLOYD : Sheet metal Indurtnies, 39 (1962), 236

2) I FKEMRSESEE 67542 (1964), 440
3) I, 53-37 (1964, 75



g‘;@%ed from SUMITOMO LIGHT METAL TECHNICAL REPOPTS vol 7 No. 1 January 1966

RS0 % T L AEEME ORI

E R =® -

fER# ST ¥R



LHIHHIEHHTHTHATTHHITHA

[EHEIHTHTTTEH I HTH I HIT

W H x 7 BT L DA AR O BT

1. #

SBELIRTOEEWTIE, BB NI HEXEOR
MEMTHE 2/, BB N T & OIS
AESRERICEZ B L, ENThORGRISEUIcEEHM
WO ENDY, U HEAMRMBOET RS A (EK
THZELLVHABN LD, —RICESR %L # < 11X
X-ray diffractometer #f\55, ZOHEK L DES
X & KSRV < 7od i idsplic o4 5 X o 2 & iV R
FCiT 5 BERD Y, BARDOIERC /R D OB ET
HHDTH Do BICHMELHEBOEED I &L, Bdkhio
<) 2T nEaE, BANOEREL HE R
Bo INHDEABEX LT A7, Renouard & Do
Khae bk 4 eI A T & 5 X B 4 7 A %% L,
BEECT—RO 7 A v & LEBINCHREY S cEESE
EaHFE LI, COBMEBEIMEEOBEAH NS e
TP LEA TINS5, BBOREHEMAY BRCRT
EMTE, THORACHELED LD TH D, KHRTIEX
BE A7 OEBAERRS S L3, BfEr £ 7 2HWT
ZEMEOBSHEBC OV TR A RRDZ 2T T
Z)O

il

2. WEEHASOEREER

HaEh 2 713 ) BB OEAMBSERE C X 2B
XEDREMD Th b, THbb Fig. 1 wRaIhicl e, &
OREBABE X, EFLYEE Me n5¥EME XL
AT 5 e, {hkl} @ic kb EHT S5 Xk Bragg 5
WAELTCEREA 20k 1AM OCCy Wih- T
I, wp ARBWTAHXBEERCE M7 AV 5L
iz Debye Ring C:Ci' #4795, %O,-éi%:timbké*éﬁﬁ
%%éﬁmmﬂmuﬁ@%éabr¥@mrzvﬁjﬁ
HEERAE LD E, BEXE Ko 28A%H L4 hkl)
@Kﬂﬁ?%ﬁ%mm@ﬁﬁaIMMdﬂ(iﬁmX%
ZELW) LOEBTHEHNS, B CC &b, Debye
Ring CiCy/ m4tM CC wigsin b, Debye
Ring SR LB TWw5 {hkl} EOHEAMBO—
WarELLTWAZ LD Lichis THRAKK EDOES
A LW B ToDITiy, MERETRHEREL 748
NPLTR%, ThbbREABYERE L TXBOANTALE
ABEXTRDH, HHANIRFHZEE L RSB % EE

E R % —*

IHTRD (ThbbEBEEET D) LERD D, KX
ER  EiE T 5 EMRERITH 5. £2C, K4H CC
AW TIRAROERE (FEBRICE BRI TI W)
IERT Dz, B OZ #AM X L
{hkl} EOEFTH Orer 720HEG, OZ %Wz U T
EE A AR TRIUL L o 2 FORE, EHMo4
MR BE TR, 00— %?ﬁb%ﬁﬁﬁ@%@Cﬁ%
BifE DD’ i’CU)*"[Sé} CE @J;aé‘:ﬂ%b\miou\o

B mo— %CEalkmemg@~%Cﬁl&m—
?T—L?‘NC\@ Bb, 74/VL\J‘@ C1E1 @LL[_ELV Y

;5KLTE%,Emﬁﬂm—l%?éhm74WA%H
HMLT—EET 5L 5 LTHITE, 70w a Bitidlis
o ¥ CDD Wil T 2EEaSE/MEbNDZ L1
AL

IR &k, FUB O EIRREA A S Xkt LT

m%%Guth@Ht_&f,t&zdm%@l%@ﬁ
D& HEmay A X B EEC < &, BEEROAE
IEEE Ou OBENL7 4 VA FREBEINT, EbNR
7S BEREIIY dead zone WHEAETHI LT B,

BlEOEBIH - TEWEI NS # 9% Photo. 1
ERdo

Ewofdﬁk
ﬁ*z} I

EwaldEk R s
DL o)

*PrEE

Fig. 1 &b » 5 DFEM

PERIPA



(26)

R 8 & B K R

January 1966

Photo. 1 ®rEb x5
3. AN A SEOEH

31 XUw b

MEBEEYBET H2DIEMb - TR Y v FOBER
B TEIAUEE B s\

20y FEEEEA X S e, EEHO—ESTH DR
SEROALEN DIREICE B £ TOHS CE LA URATS
b TH B7% FOMYCE REHMAOHRD o EALT
ELH «CoB 1ZHAIE 90° 2\ H & L ICiEin Bl &
ofEgEE {(hkl} Tl o TRY, FHRADFHIC X
5 &

cos£CwE=—tan? Opp: v (D

THEZBNB, LR THIR I I REWHE LR -
b, [EHTHA45°%E L\ & & Debye Ring oM FHic
FET B2 v FPAREICR B, FRWE, BERNTS
A A (5 o ClE— B TSRO TN THRETH 2 &
T E s

Yy FOEBDWKE Fig. 2 WRTIEL, Ay
r@E§CE%mK@m<dggibmw,o?mwi
t oA ED b7z, Mk CE 2 BEEEDHh.LCoMHE
DI LRI E T2 Y v + CE1Es %1%, ZDIREEs
DO BOEDHIE E STox Y v Fofiss Debye Ring
@mm~ﬁ¢éi5KCQ@EQQ@@§&@$:&K¢
Do w1, we EFDE EOHWMCE,;, CE2DHFLTH B
32 EHRELIBE  BREROER
BEEEBERIIEEER LD L BRATFECRE Lo bORIZ

MDA, B LR E RO BEBIRT I
SRR I s TWA L EThH Do TDDBED AT
UV ABE LR D, WP, ERIEEENDS, A
EEEEN A Ve ThbbEEAL LEBATREIND
i i oD 7 B A TERE

eI he LIshis THEEBR EO

R =rcoshki

Fig. 2 =217 o5 DIBR
TEAIE AT vA net IFERTEY, b DoE M
WABLENRD Do DD EER EOMBE - BERY
BEEBE FREE L TR X,
153 C DT X D LIEERT
p:vﬁi,ﬁnf%_"m“m”m e (2)
7 5¥R p DROHTEZBPND, ol L LIEEE R
DAL B RAMETHRE A & B=—T——\ THIENT
Who
BRI ESEROPLAES ML LTHRD
X, FOREFE
L cos20us: 1
p:ﬁ\/coszehkl " T sindn crereenenenn (3D
THZ BNDe Lichs THBRCIXARNTIC L - CTRE
BOFNREIR B Z Db B
—BIE LT Orer=20° OIBACFE - KREH%Y Fig. 3
R,

Fig 3 # & - & K #&

— 0



Vol. 7 No. 1

Rlih 4 T X A ESHBOMIR

(27)

4 HBRBEEOH

WiE» A 7LD EBNAAEMHOBEER AR O
LT Bo Photo. 2 13 Al FEEEICDOWTE B E
BETH AN, BB OEEREA FEEFRC—BIETW5
7o, BEOBANLGREENEZ L CRY, KEO®
BEBARESI FEICEEIN TS, @ & (111 &
HBHETHD, O 1k (200) BMEABETHD, BEEMNDLD
M LD ERENERNICERL T WAz, FEIEES
FE @5 I B BE e fs dh T R B 2 B 2 C AL O FE RS R,
HRHT I EEEE LV,

RS AT E 2 ORG-S TIZ L A E R L
IS, ERERR OO T L SR A AR X eI S TN D A
{t34 5L DTH %, Photo. 3 1z DRWHICHER A, B
WIENSEMETH BN, SEETERER - TWHD,
R D DBEAFASCHEOHE A LD, BIXNHDTH LD E
7t T b, Photo. 4 1ZiiH o> Debye-Scherrer EIH%
FUTehs, N DRIEOERI TG L& DT,
7o iE B A O F RO &, Fodh b BD R
F U~ 7 OIRBEED 5 A DI TR AR & & 3HEE X
N5, MiEOERTHEEE Photo. 3L v —Bil- %
DT B, TrbbiUE A CIHTEMRMHE < B, HEB
THAT R AER B TCWB Z E5—B L Thh b,
I B BE DT, F—R Bl L i o Diffractometer
HECIERL L 7oA Fig 4 R L7z HAERILET
DFEE E DR D EL—HT 5T b bo

Photo. 5 %¥ = 7 v 3 v RIMHIEBOESGHM AR L
LT, a) FETEOGE, b)Y ek E, o RAVER
o (1D BEBETH Do WS T4 0B O RK
e LTI AN bLDOTE D, LB L MTMREL 2
LTn5b2% fb#Ho 1D SEERE=0RGH L D
O 5TnB I ENRRDBNDe FLHBID DD
OHECOMEL Fig 3 #H-TllaZ &iw LD, S
DR A <111 MRAEARRE, WAl SRR <100> f

aim

MR X 5 2 2 2% he Lizhdo THED G EE
<111 4 <100> 2 EHHMEAIR Do Tindo X 7
<UL HkMeAR R 5 SERPHLIEE TS B8, 100>
EA LD LIET TN o TN b 2D EpB<111>
HEAEARAR & <<100> SRMEALRSR & VO TAREE 2 2 72 D,
<100> MO FE NI VEIEL THD L ICR R Do T
WD EEREER & [ B » T — Tl B o » T in
P%,  ZAUEEVEOE I U TSR o sd,  XERo
BB 53 B BB e o fo 2 L CilERT 5 b
D EB bbb,

Photo. 5 b) (LpEOEEMMERT DT, ARD
1F 0 SR Ay <100> HHERRIC L A b0 TH D, S
DFEMIBIT 75 » T AR I <U11> MM TH -
T, <111> #EEEFE ML TR R - Tk
Bg,@bfmék@ﬁ%@%@%%%%%&?é@ﬁ%

Photo. 5 ¢) (&S EAMDKE R 4779 Photo. 2 DM
MELE B U pattern B BN TWAHDOT, FHBEO/AE
AT A A RS & L, BT A & FEAETE 5 &3
B FEIEEA AR L r A RAMGD 2 BB E L TW5
Z e b

Photo. 6 (&l Al I FRO TS SLESMM AR T M
HUERER I L~ Tl s 7o, BAMRR O I iR
BB LS, BGEeE <100~115> A& L TES
ARSI ST Do FHE KR AL BE-E A 2 kK
LTWwBA, <100~116> {110} gEsr 23k < Biiv T Do
fERIAE ML BB SR A B E A W DN S
Ho

Photo. 7

P EEOME D € vy PRI TN

% shearing zone DEAMBAR7=bDT, FHOHK
BALBIL & A 205 igioEiL7/: metal flow 23 vy b
BT R T B o 5 2 TIEESHBIIET ORIV H
FHEie <011>,
shearing zone

FBHFIIT <211> REWTWAH I &

ARHIBA L 720 VIR RS A A i




(28) F KR E & B ¥ #® January 1966

(111)

Photo. 3-a AUEMIEA (45°H) OESEHE

Photo. 3-b Al st B (90°H) OfE&EE

BB A 45°H) HB B (90°H)
Photo. 4 Al Sl X BB ETEE



Vol. 7 No. 1 FRAE N 4 ST X 3 B EHEBOBR (29)

Fig. 4-a Al JistiiA (45°H) A Fig. 4-a Al HEGA (45°H) MiEK

Fig. 4b Al FEsiiRB (90°H) fiER Fig. b Al ##iB (90°H) fiEH

o AR
Photo. 5 Alg@&iliEo (111) HAEH



(30) * R B

& B & W

January 1966

Photo. 6-a Al fiflth e FE R AR (FPOHE)

Pacto. 6-b Al HEHBO MAIRECHE OHEHD

Photo. 7 Al #1720 v » + OBIED (111) fREREHE
HLIENC 2 v 7 — B & OB L D S 41 B A,
Photo. 7 & Photo. 5¢) L& THZ Enb, &1 2
DiEERIH T shearing zone DOEAHROES 2 & NR
B BN Do

5. & o

S h 2 7 DREEITRE A set U, b LITHEN
CESBEME LN A S & T, Diffractometer 0ifad
ZEL BEROERICE L LY, BEoEE 2N T
peak DREA KL T, BMERDBENRELDLLWI Z &
L\, OO E IEELEAEBOBECRCEF SN
B ETh Do b ORI 7 » 1 BA RS
BB LA TBERD Do

KL LTIEEAE S 4 71 X HHEAMERDFIRITET O
27 VvAEEETRL, SHERCR - TChDn, BE
BV DBEHRET D L ThbD, L UESHBROR G
iR e A EEF 27, 4 Diffractometer HEOM
SERERELEBA LD ThHD, ERMESTHIIEREDOWRE
TREND 2D, EEWE RN ST R A 0ikilkty
BN BRI R CEAMM OB R L 2 A 5
B CEHEMAEE I A L D,

— 6 —



Vol. 7 No. 1

M 4 T & B ESHRR DT

(31)

X ik

1) M. Renouard et T. Do Khac: Mem. Sci, Rev. Met., LVII

(1960), 759
2) T. Do Khac et M.Renouard: ibid. LIX (1962), 492
3) AR EkiEeEER 42 (1963), 1
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EDRECHSF B LD EF Bo AU v F ML CE T
bENDHL, 22Uy P OERINE <CoE RAETH Do
SREEOFEEY r &4 5L, Fig. 1 15
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HTNVIZY AEEDOHHE, BHMRELEABHEICENS
LIk, BEMFORSBECETHRRTOEE LEE
MOFBEEHCONTE L DIEDTHY, £, Bl

i

DEFHE L HbE T LT
2. BECHWWSNZ7Z7ILI=ZYALAESE
2-1 8&0OEH

TNE=y A EEEME A KBTS &, Al-Mn, Al-Mg
FOIEHMIRTIA & & Al-Cu-Mg, Al-Mg-Si 5 L O°Al-
Zn-Mg-Cu ROBNHEAEE LY, EHEGE&EOEHE
ﬁ%ﬁm%hob#b,:ﬂ%@%ﬁ%hfﬂ%%%ﬁ?
SN EWEBEST, BEFEPEEOHEEIC L - T B,
BRABEEESCACONDbORBEETSH L, TOHMED
BOTHBELN, JEELERIEE - AI-Mg-SiRk LU
Al-Zn-Mg ROBMBRIEGEDI LD B 1~2K L
NHORFHLELEOCENM S &, 5 3~4 LM
B ENENRT,

noon B R

2-:2 BL£O¥H

2-2-1 JERNEREGS

1) #Mirri=va M7=y 8MFEEEED T
RIFT, MAKESENT D05, S&RTE, (¥ IH
LS RWBND A, HMEATERINHEEDCIIE X 2\,
2 Al-Mn %44 30034 &1 AN TR 7 v
Iy AEFEBETHD, NI BEELER, BEL
M7=y A X DETE W

(3) Al-Mg %44 Al-Mg RELBERER L LT
FEELHMBTH D, B, i SBEOREBEC—REEY
TR v, JIS ##s ek 5005, 5052, 5056, 5083
FEIO 5154 DF 5 4&NHEINT WS, 5254 kL%
5652 &4t 5154 3L OF 5052 440 Rapr SR LT
BEELKEC &9 5 AN MEEE 4DOTHS, ¥
7o, 5454 543 514 A& L EREORE Y b, Ao,
BgcHﬁ@%ﬁ%ﬁ%bf%mﬁ%ﬁ%V@@mﬁ&
uwswa5%6%;65m¢%@%§mmﬁ%ﬁk%@b
T O°CLITCHERTABRENRD D, Fi, 5456-Ok L8
4§NH&#&Dﬁbb%#?f%mﬁ%ﬁ%V%%:%
AN TAYS
ZDFRDEEE Mg BEXEEINT B ONTHRENRE L 7%
D, FEBHLEE & UTHEERAEN, BEEL I v L
d, HEFIA OMMESEEIE D, BB X o TEE
BERAAL U C b EFRIRIK E

£ 1% AABBECHOSNZIERLHREES X Al-Mg-Si Riad
# # 1 moE ooy R S %
X % - -

AAES | J1s 8w | Mg | wva | s | o Cu

1070 FrMI= v ou B2E Al > 99.70

7T I=y 1050 7 =v a 1F Al > 99.50

1100 7M s =y a3 Al > 99.00
" Al-Mn % 00 | werri=vieedm | - IRER - — —

5305 BTV =Y nee 8 0.8 — - -

E U 5052 WE7MI =y nfrd 1 2.5 — - 0.25 —
5056 WR7v =y aoh 5.2 0.10 — 0.10 -
=) & 5083 WATNVI=Y aad TH 4.45 0.8 — 0.10 —
Al Mg % 5086 — 4.0 0.45 — 0.10 -
5154 WRTVI=y aa 3.5 - — 0.25 -
5254 — 3.5 — - ©0.25 -
5454 — 2.75 0.8 — 0.10 —
5456 o 5.25 0.8 o 0.10 —
5652 - 2.5 - - 0.25 —
R . 6061 ME7MI=y Ae 4T 1.0 — | 0.6 | 0.25 0.25
Al-Mg-Si % 6062 - 1.0 — 0.6 0.06 0.25
& & 6063 WRT V=Y A& b 0.7 - 0.40 — —

* [ER405E 2 A10E, BARBRBERRERER (RO
BEES] (ReREFRELe >4 —) T

R 7154

T+
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2%k AZnMg RA G O L¥E KRS
it 4 F S
E # # i
zn | Mg 1 Mn { cr | cu Fe | si | i ] Al
W oE 4y Kenstruktal (AlZnMg 1) 3.5~4.8 | 0.5~1.2 | 0.1~1.0 | 0.1~0.3 | <0.10 <0.7 <0.7 - | =
Konstruktal (AlZnMg 3) 4.0~5.5 | 2.0~3.5 I 0.1~0.6 o 1~0.3 | <0.10 <0.7 <0.7 - | B
ALCOA  X7005( 4.2~5.0 | 1.0~1.8 | 0.20~0.70 | 0.06~0.20 | <0.10 <0.35 [ <0.35 |0.01~0.06| &
ALCOA  X7006 3.7~4.8 | 1.7~2.8 | <0.5 <0.30 <0.10 Fe+5i<0.35 <0.15 7%
7AY A ALCOA  X7106 4.25 2.25 0.20 0.10 — - - — 7%
KAISER  X7039 3.5~4.5 | 2.3~3.3 | 0.10~0.40 | 0.15~0.20 | <0.25 <0.40 <0.30 <0.10 7%
REYNORD X7002 3.5 2.5 - — 0.75 - - - 7%
Hiduminium 48 4.5 2.5 0.2 0.15 - - - — 7%
4 %y = Impalco 710 3.0 2.25 0.5 0.2 —_ — — - 7%
Impalco 720 5.0 1.25 0.5 0.15 0.4 o — — %
G. B.D. 7S 4.5 1.2 0.3 0.2 - — - — 7
» s x Alcan 7S £.0~4.6 | 1.4~2.0 | 0.2~0.4 - <0.10 <0.40 <0.25 - 7%
Alcan Cr4S 3.7~4.3 | 0.5~1.0 | <0.10 — <0.10 <0.40 <0.25 — %
2 = Unidur 4.5~5.0 | 1.2~1.6 0.3 0.15 - — — — 7%
7 7 ¥R Superalumag T35 3.25 2.25 0.3 0.2 e — — — 7%
PYN. 6950 4.6 1.2 0.3 0.2 — — - - 5%
v b Voar 2.7 3.9 0.8 - — - - - 7%
NYF Y~ Hegal 3.5 2.5 0~0.2 0~0.2 <0.05 <0.5 <0.3 0.2 7%
B % | s m T L s =y s eBIE®| 3.5~5.0 | 1.0~2.5 | 0.20~0.9 | <0.35 <0.25 } <0.40 <0.80 <0.20 7%
(1) JIS Mg (ERU0EILA B, (2 Zr ik 0.06~0.20%,
3 JE BRI A ¢\ Al-Mg-Si BE& 4L BT
B3R JEANHITRAER ct‘O\ £ SRS maE Al-Zn-Mg & & OIS D~D
B OBEBRIEEE 2
G TR
3 ® M H Syan pams | wes & " 0ol | iEEy TR Y
* H" T e, mia LY, (I@]QE&HW kg/mm? kg/mm? %
kﬂﬂ‘} ).712 5l ,|) (1.6 107500 | \5x105@/,| kg/mm? 0 8.4 19.7 20
g/mm?| kg/mm?|, T o, kg/mm? . .
- e R a5 ; ALCOA TEI(D 37.3 42.2 15
012 2'8 1‘(’); > <25) i > 7820 X 70054 © T6 32.4 38.0 12
oo | B : 8 112,25 ' 7 T63 32.4 38.0 12
HU 11.2 12.3 | 9,0 32 4.9 7000
H16 12.7 14.0 | 6,37 88 5.6 7000 KAISER 703049 T6 40.1 45.7 11
HI8 | 155 | 169 | 505 4 6.3 7000 REYNORD X700266 | T6 43.3 49.9 12
0 4.2 12.7 80 30 - 7000 Alcan C74S#g0 T4 A 25.3 34.5 16
H12 13.4 14.1 10 36 - 7000
5005 1 mia | 155 | 16.2 6| 4 - 7000 2G4 B0 T4 21.8 38.7 20
H16 17.6 18.3 5 46 - 7000 T6 39.5 4.0 16
HI8 19.7 20.4 4 51 - 7000
S oW, % Al1-4.3%Zn-1.7%Mg-0.3%Mn &4
0 9.1 19.7 | 25,300 47 11.3 7200
H32 19.0 23.2 |12,18) 60 12.0 7200
5052 | g4 21.8 26.7 10,16) 68 12.7 7200 2:2-2 BBREIESSE
H3% 24.6 28.2 | 8,4 73 13.4 7200 RY PRI . sz o A X
H38 26.0 20.6 | 7,04 77 14.1 7200 (1) Al-Mg-Si Rad ZORO RKRMEE 6061 3
N e 3 =T Jaf Y, | RS 3 9
p P 06 | 35 p w1 7200 JUO0638&TH B, RIFTME, Wt BEdR LD
5056 | H18 41.5 4.3 | (am 105 15.5 7200 WAMERBIEFCHD, W IOWH & LTy, =iE 1)
H38 35.2 2.2 | as | 100 15.5 7200 . e
o 14.8 20.5 | 22,25 67 15.5 7200 BR7R ECA WD BEFIMHMELSIEFC LD THRME L
s | HIZ| 197 3.0 | 16 80 15.5 7200 THEBRCIALFHIN TN S, ZORTEOEEITHE
ﬁgg ;gz ‘ ggg 16;(()1‘” gi 16.2 Zgg U7 ¥ ¥ TIREFEORE DIE T % 5 2BERT o
H348 | 28.8 36.6 8 94 — 7200 T, BER L > TR EEHEBUIEST 5 2 LB Th Do
o) 12.0 21.6 | 27,030, 58 12.0 7200 2) Al-Zn-Mg #44& ZOREOEENT OB
H32 2.1 27.6 | 15,18 68 13.3 7200 Y e N a e B [
514 | pas | ase | 20 |18.a6 7 | 140 7200 HIRE MRS, (D) ARIBE 4 5 B S, (JiD)
H36 2.3 31.6 112,14y 8 14.8 7200 RSN D D, M Y OEWE Y b O, BEROE
H38 27.4 33.8 | 10 87 15.5 7200 I . . .~
PEW X > TEHMRELL LTS FDBD RS }ﬂ’ £ oT
sse | O 1 12.0 25.4 | 22,(25)] 60 13.4 7200
H1Z | 127 25.4 | 20 60 - 7200 PREEEL DR R ﬂﬁﬁfﬁfﬁéiﬂb\ﬁi’cﬂfﬁ‘%@#%ﬁ
0 56 | 127 | 25,30 0 6.3 7000 ThHho LbBEHMEFRDBELEARTRLLL D EN
6061 | T 4 14.8 2.6 | 22,005 65 9.1 7000 - . ) ‘ -
T 6 28.1 31.6 12,(17) 95 9.8 7000 fé: U FE]L\O ﬂ%ﬁé’— bfoi: E%E? %Eﬁﬁ{iﬁ) T‘ 7 v 7 ’
o3 | © 4.9 9.1 - 25 5.6 7000 HEELIRBT LN L 5,
TS 14.8 19.0 |12,(22)| 60 7.0 7000 (3) Al-Cu-Mg kL0t Al-Zn-Mg-Cu %44 0%
D () PREOmERT, KBTAHZEN7vIi=y ra& (& ziE, 2024, 70754
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Sir X)) GHEEM & U TENCHRE & Lo ERIE s
fh & EeTE D, Eiz, BB U2 E F TIIMEFEHERME N
S EBIERLIE T Do ZD, ARy FEERY
Ny MEARITRbI TS, LL, KE 3T
2024, 121%’135) 7075, T178 &&7/n KT oWT B T b
nTkn, 2219%%012%&%/1@%1%of/m; N DOREFEL)
Bh B EOBELD Do

2-3 BELORIEE

BB OB D4 1 Pl ~0RIT R, JEBLEH
EEDOEBERROS BB v 1B M OB <, B
AL U7 RABDIE & 7 o 60614 &0 X 5 /B Iiilg
& T4, T6 Bk & T, BETOTEREY 2 O
EECETEY, T4 e ARE, LLJFENLDET
T i bo Al-Zn-Mg RE&EDRBEIBOHIHEE L L O
B, BINHOEE, BESERR L OEERORZHILEA R
MEC L 5T RARDHM, 2:2:2- QIHTRAIZ L D WA £
HOWMEHNEIE L, UL bESBERUICHE & TH
BEERORREE A3 o

3. R ORETHEE
31 EHCHT B —MAS Y

%b\foiﬁﬁffﬁ\ﬁﬂﬁf{/ﬁﬁﬁbfxb\&Jffgéiﬁ/l;?f;?i, Al-Mg
FRAEIAEREER A EZ D EHARBRES L b D5
BB ED 357%? BT RIXFE A B O TS
A0TED D 1 %R L, FE35E (E35RE/BIRR ) ik
KT B EE TV I =Y 5EGEN 0.3~04, F O fhix
0.4~0.6 T B,

51 BUEEERR 7 & OBIRIC S\ TS RE AR T, &
2~4 RIE 5052-0, 5056-0 fs L o8 6061-T6 HHic>W~TF

NFEN S-N g 0EBRE O SIE Y DE4ARL, EhH7
30— N T T |
Ng _:i TOAJ‘;}JZ UF#J,_:@ W W
T ’ (1,700
N 2007 6%t }: (1,700rpm) T
< gb—2 z ol s N
S 38 ]
= 14 oo o T -
k) 05 .
2 2 %‘ﬁn“%/ —
* on (]
© ‘g T yyo_ov 0.607
%i 8 /%/‘?f O 0 {107)=1.58 0 B
e Por! Frage] 0
IR ‘g/
'5%( 00 5 Z
4 L B
10 15 20 25 30 35 40- 50 60 70
513 3 Y o8, kg/mn'

— R, T = v LA ERE 102 F o #1 TV i =0 AEERERMHOBIEEY &R RE OB
# 5 % JEALEIRA&SS L8 Al-Mg-Si RAGRELEN 2 7 — 7 EHEEEE OBIIER 0
) - £ #t ‘ WM (e ) O
# # wom M ] L P I W | iEEy O

kg/mm? kg/mm? % kg/mm? kg/mm? %
o 4043, 1100 3.9 9.5 35 3.9 9.5 25
1100 H14 4043, 1100 1.2 12.0 9 4.6 9.5 20
HI8 4043, 1100 16.9 18.6 6 4.6 9.5 15
o 4043, 1100 4.9 1.2 32 4.9 11.2 25
3003 Hl4 4043, 1100 4.1 15.1 8 6.0 1.2 20
HI8 4043, 1100 19.0 20.4 4 6.0 11.2 15

o1
5083 nel 5356 17.6 30.2 23 14.1 28.1 16
5052 o 5356 9.8 20.4 23 9.8 20.4 22
5056 F 5356 - - -~ 12.7 22.5 18
T4 4043, 5356 14.8 24.6 22 14.1 } 20.4 8
6061 Té 4043, 5336 28.1 31.6 12 12.6 . 19.7 5
60612 FIH) () 4043, 5356 l - | — | - 26.5 ! 29.5 8
T4 4043, 5356 18.3 21.1 16 9.8 14.8 17
6063 Ts 4043, 5356 9.8 16.2 30 9.8 14.8 7
T 6 4043, 5356 20.4 23.2 18 9.8 14.8 G

) W, MEREYR Lo TSR D,

(2) e TO 4L,

@) .

6 & Al-Zn-Mg A& GEBRET OB E
_ . } T
* : #oom H % # T ST, W

kg/mm? kg/mm? %
ALCOA v T63 M (REHD) 28.7 35.9 9
X7005-T6k » X5180 32 AMWERY  (REBD) 19.7 34.5 1
KAISER7039-T6gt) X5039 ] MIG i y — 7.3 9
5056 MIGTm&EaE (17 A 19.7 345 15
5056 MIGEBEE (12 AR 21.1 35.1 16
Alcan 74S-T4AE® Alcan 74S MIGSm&EEE (17 8RB 23.2 35.8 13
Alcan 74S MIGEE#E (1AM 93.9 35.1 14
Alcan TS MIGEMHE (HERATHN 33.7 38.7 1

Z G43-T4iR 1% X B']QQ} TIGEE (1»AMEY K%Y 20~21 35~36 15~20

7 G43-T61g 1 5356 MIGHEE (1AM, 2EH) 20~22 3236 8~16

— 3



(42)

TR &8 &£ B % B

January 1966

2 T TITO0 TLT)
« 20 Mg 2.4~27% [T i |
£ Mn0.23~0.26%  (.700rpm)
N 8 R Ti <0. os/}i;‘l
~* 360°C Xihr Béh
. 16 >-~>A1Q:,\
'R o dgm L
) 14 B O—E-C:\ L4
= L apdomtioo b | |
12 Ml ddibo antooto ol Hag:
T [ ___zg
10 l ]
10t 10° 10° 10 10°
B R E #
F2K 5052-0FtD S—NfH]%’ DEEREDE 51X b DI
24 Mg 4.9~54% | IHIIH
22 M Cr 0.09~0.12% .. H=i7
N [Mn 0,10~0.20% {1,700rpm)
E 20 HHNN 360°C Xthr 8k
> N
=~ 18 oa| PN
. ™~
R 16 ] P0}-GDGHD 010 o T
12 \\00\\:§~~5 oo am W - 0
14 rE e
12
10t 10° 10° 107 10
=3 5056-044 D S-Nilifr D FEER A DH 5 1 b DIFE
w 24 4 [:HI d TT
£ 2 | 19 6] i il
N RN m\ (1,700rpm) 1]
(o)) M o% \\\
-~ 16 bty [
NEL R T
R L S 9 ON"E:&
12 P a9
2 i "‘ILL%
10t 10° 10° 107 10°
R

B4R 6061-T6#0D S-NlFROFERSHDE 513 b DIF

BIR 7= 0 b GRRMM ORI S X O UIR R

AT | 5 A

el N TTR dEW:

# s {gER | QO ), | T o, | 5,
2014-T6 Fula 54.6 21.0 0.38 11.0 1.91
2017-T4 fiide) 51.6 15.2 0.30 6.6 2.30
2024-T4 fuidea] 58.7 20.3 0.35 9.5 2.14
3003-0 M 12.8 5.5 0.43 3.4 1.62
3003-1 FiliaC 17.2 8.3 0.48 3.0 2.77
5052-0 il 19.7 10.9 0.55 5.1 2.14
5052-F FHS 23.3 12.9 0.55 5.2 2.48
5056-0 Al 27.9 13.0 0.47 5.1 2.55
5056-F TR 28.7 14.2 0.50 5.6 2.54
5083-0 Fiiitid 36.3 15.2 0.42 5.1 2.98
5083-F fudes] 36.4 15.1 0.42 6.1 2.48
6061-T4 FLiT) 20.7 11.8 0.57 6.0 1.97
6061-T6 Y 28.8 13.2 0.46 6.5 2.03
6062-T6 1 31.2 11.7 0.38 6.2 1.89
6063-T6 A 24.9 10.9 0.44 6.1 1.78
6151-T6 il 31.6 14.0 0.42 5.1 2.75
7039-T6 bt 54.4 17.6 0.32 6.2 2.84
7075-T6 Eidas] 66.7 19.7 0.30 7.6 2.59
ZG43-T4 | i 41.5 15.6 0.58 9.1 1.72
ZG43-T6 | #mH 49.3 15.2 0.31 5.9 2.58

Q) /NSRBI (1700rpm) 1 k%,
(2) BRFRH 1.9~5.8 k1T B BEMERT o

18)

VI=Y AERNEOHERLEDTHHT L L, A—HE
A1 BIESFRE OBSIE D DIk X % 3 kg/mm? b
TTh %o

4

DEE, BRI L - THEBINDHEMN

E AN 5‘55%0)1 Al-Mg &&0ERECRIFT Mg &
DFEEATRT,
TP v
(1,700rpm) —* )
12
e o
£
N %/
g 8 A
5 I
w6
'y
R4 / I
o
2
0O i 2 3 4 5 6

Mg &, %
FEOE AL-MgR&&OMgh &R O M&%

FEEMUIRT-S & O SRE AN T L o T LT 5
%,%ﬁﬁém%%ﬁﬁmﬁﬁéib%@é%#f%éo
6Kk Al-Mg R&a&0NTE & FoaE o BfRE R
Jo mlgm%iﬁrﬁwf,gMﬁE@ﬁimSAzB
(Al-39Mg) & &m 2 kg/mm2 Peraluman 35 (AI-3.5
%M@Aﬁm1kymm21& ne, BOXOFERLE
DTEZDH EGHWMIUTLEFREDE LW REZh
BERBBTEARV, ok, BUEAEE&TIIT4, T6 M3
Lz b D r OO TE T 2 & 25% 5o 8 7RI
Bay o703y (BSD) RBVLIES, BIEEY, F/oWLE
MWILL%%@ﬁwﬁ§%MILX L DRI BT
Tﬁoﬁ ﬁEmMItx‘@ﬁmvonfﬁT¢ém
RALIREE THI TR EMAE PR SRE DR T 25 < 2
MTX Do

BHT V=Y A ASITMBEERS D, RIS,
FIUEEAER 7 & X D BIORREE NE <, IRIFREE b Rk
Bl BEANBOBER URE & FESREOMRIE, BIEM

20 T
O & flifimL [l 5 1l >
e 18 JEEIN T 2 /‘um/p)} (1,700rpm)
£ o SIS
&
5 M
: %:%f}~
B o 7
R
® 101 -
45052%‘”
gL v - :
T 10 20 30 40 50
B, 9%
B6E Al-Mg RESOEIEEICIETSEMTO RS
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20] Il 85 1l 2073 B 4 il ! I
(1,700rpm) \ (1,700rpm) —_° gggg:g
1 """"\jlﬁUl‘;’lé)}ﬂIL‘. . 18 v 6061-T4
”g CT A — ® 6061-T6
N S A g R S .16 — 4707516
2 | £ X --es v 7G43-T4
) N ‘\\ \ —-=- ¢ 7G43-T6
s ° oL | A RN
b BAL>T Wy ), o' \\
© ° # ~ .
=] 1} » ‘\Mn\)%ﬁgt 2. \\\\\ \
- lo) Ay
AN | R \\
B | I ) Fid ) N \
g M Jr:S§%5£ A>T " © A N v
‘ _\w R ~e____[®&—m-p-mm
P 1 e A AL> TEHIN T p ® \\\ \ \\\\\ \
o ? ~2~] . - >
BA S i TS h) S
6 l | Rkl 6 I ——— Iy
0 0.5 i 15 2 2.5 3 N ~ ¥
mrezxs:, % 4
BT BaU.50i L (ESD)OEYEERHETHRIEGD S 2 3 4 5 5
I o g BHRE S
%8 TR EREE & W7 DB %
BEWEBFIIBEANDOEFE L DENEL LD, FIEOLA
CONTULREWERELCEANOEE LD ETRLEL, 3.5 : T
e o ) ) e —0 5052-0 —® 6061 -T6

I B, ﬁmﬁﬁ J:ﬂ’é_%) &EUWE\TF‘; Bo Iﬁ%@&ﬁﬁﬁﬁ — 4 5083-0 A 7075—1!6

HRTHER b(mgﬂi%’éiﬂ’ﬁﬁ%‘é@ EERTREL WS 4|9 5083-F - 2G43-T4

ABIRAIC S By T4 b T6 HOEFHREDERS &+ ol iy I

aj iz o

1~2 kg/mm?2 <, T6 HDHRE ) (1,7'60rpm) e 4

sk, Al-Mg & SMTHIE BT & 21 # 20 ~ A
iy v e

Lo TEFREAMIOEE L 0B B, MFHTE /,

BRE DTN DEEINBHAE b5 Bo B2 . ¢
3-2 YIROFE ” S B -
GROBEC DTN D% < OFIGRAS A%, 15 ST v

TS IR RBUITR R L D /NS FEIFREIIEIR M

B I AT ONTEEITETL, LR T, UIRERKIE 1‘ - L " 5 2

KEL BN, i‘%ﬁﬁéﬁﬁ(ﬂi 3 ke B L URFBAEITIZE SR

—EEICEY o LAvL, 5056-0, 5083-F, 7075-T6kirs BOR RN BREHOBE (107E)

EFORBEIRBRE R 3 B B> ThHE N L

TETRELSRADEANRR DN D, F 7 ROURFEFHME ¥20 oszrie

AR (RS LO~5.8 151 B RIEEAR L, DRFREOR € =

KA 1.62~2.84 DIFICH Do Tods, 5 8~9 FULHTE o 6061-T6

FOMECOWTEIRETRE, * 3R AR A HIRER ﬁw5:§§i3izék<7

B & DEIRIC 35\ T ENENFE o £ ,

33 FHIEHORE 10 0 "0 20 0" 40
- R
SIS SR BUE B 10 B 1 B1 s T8 s 9, kg mt

To BERTHIS T2 S 258, RERMEIIMIR 0 FHI75HE &
FlRR T &S, Wb b, Goodman DR LD A

S L, %@Wﬁmﬁﬂ=%§~%fﬁ\®ﬁﬁéﬁﬁmﬁﬁﬁ hOE
L3 & A EENRB B\ BIRM S HEHEILE BRI

ﬁﬁ&é@%&mtétmﬂﬁEﬁEﬁEmemmﬁf
CHEA%E Do 20 BEN OIRER REHA BiRrk
D, 20, FEHESHOBMIREDIE % LT Mk E
{THDHETH-T, EFBEECTNEEFE L L
bﬂfb\ Z)o

HEI0R  5052-H 3635 & 06061~ T 644 i A B A 5K (107 [6]) 29)

3-4 BREEHORE

BTG S A LTS RBEISNIE S RELXETE
L&, EMBEEICIIIEIRE OREFEE A S DO IEH
Tm%@w§#4§biﬁf&%o%mAé@@kﬁv@
EDBEEY, ¥ iEMBEEIEYE L BE %%ﬁfdj
@ﬁﬁmﬁﬁﬁm&%%gmﬁaﬂ£%@ﬂ&%ﬂ&ﬂo
7273, T6 #1iE 10 kg/mm?2 DOFFEBREEIC & - TES
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MEA 1.7 kg/mm? (IR D), %7tk 8.2 kg/mm? (F
! 1BE@mEL, BEERES NN BB L ENENLE,
F/243 15 kg/mm?2 13 XET Uire BB AR5 252
LR LT, REHO BEISIE S BERRED Ui,
T6 BTG L AEED M oTce LIcHoT, RIED X
5 I ARE R RIS HANEE LT L BaILF DR8N
ALY .
&Em—wmI@%SEVIW%miiﬁri Sy A
mb,?@HiD@KHthT%LM Yayb--
“Q%%%§/17”\/®ﬁ”ﬁ§%mL§ﬁ R AN
LB BN, ‘:3{3; YAX Y gy FERGESEE
BN EWIRR LS Do Ya v b B -= v O
Kl H 2 DBSVLENRLS D,

E8E o — VI ORI R T 0

1 WoW M OE O R k R® %
& B
1 2014-T6 2024-T4 } 6061-T6 7079-T6
BE Bl 4 k| 100¢ | — ] 100¢8 | — 100¢65) — 100¢HD) —
g R o EM® 61 | 100 79 | 100 73 | 100 62 | 100
Fl o — VL 121 — 136 — 117 - 145 —
#i v~ VT
T x 105 | 171 93 | 117 102 | 140 111 | 176

(1) w— itk 76.2mme, 3 1.59mm, FREME 91kg, 29 0.2mm,
HEAEE 381 mme,

(2) $pEEg 100M, BB . HE B $20PRoFofiE 1002 L
TiRTo

(3) PIROFEY 0.5mm,

(4) 22.1 kg/mm? (5) 19.0 kg/mm?

(7 19.7 kg/mm?

(6) 14.4 kg/mm?

3-5 RERRAOTE

BHT I =y AESETHEER—RCENDT, M
PED L WA EE WA WA WDEHENE L, 60614
ﬁﬁff%étﬁ&bfﬁ%?é;tﬂ%%m@%@im
oD S TR VLR & EeT80~509513 KK <, 7075-T6
Tk 15~18kg/mm?2 (EmEih», 107ED) D bos 7
v FT075-T6# Tk 8~11kg/mm? * /2%, ZHIUEEED
BENRFHE L VBN DR XHRETHY, WMHASER
[EREIG AR B & FIXFDEIVNE N,

B ARRA LAER 3 B E VRIS Z U T DRI & 5
T%ﬂ@?bo&%ﬂ§<&é&£ﬁ%ﬁﬁﬂﬁ<ﬁéh
B, AL T2RENRD B,

o%u,ﬁ%&@%@77%a& FhREE DBIR A 11K
hWToﬁ%ﬁEMﬁE77&ﬁkVﬁébOﬂT@T?
BH, ZOBBIENC X > TE UM ITBOEE b EM
7 7 Y ORFIICE AT Do 5083-044 % el th 22 e
UTcks, EE7 79 0.9~23S 0% I iEssih Eaug
1F—EE (13 kg/mm?2) % $-0oDT, EKE7 7 yBRT
FIG EFZERAD S L,

ks, BEOEZRBRIN-TLELE, wWbhd3, &
B4 ERBRAXAWSRTED, #H, MdE, FilrEo
B D % & OFREREE TEIFRE % R 7o BlAslmey /b in

We Yo T3 V*ﬁﬁirﬁ@i%i DAL= stk B FAs 8
~27%! i&mb‘ﬁjwﬁ}}f%%%’ ZG43 HClrFERE 20~
47%13 &% < w0 S-N i A 12K T

e 22 o~ { "l % il #°(1,700rpm)
£ 20 o
ERA RE s
‘ TN AT
i 22830 0241
> A \-v\_& T~
=1 .
= . YT ~—
& 12 — sh L
3 e 19052-9
R 0 L TT- T
5 25 Tt
# o EEEE
o 1 10 50
W 7T 7 Y, SHmax)
FINE 73 =9 A2 5SMEIEREBRF ORE 7 59 & REDM
%
3\
24 A\ ST 7, SOOcpm)
2% oa i HEDY i z!
N Tlea etk
N ‘H‘J‘?‘Amm
e 20-NQINS N 16 S
N \
2 N
i A \(< o
L
R a \\\~74 1]
X Z —
= UL T
N 5 e
\ .
12 *
S
\O\&\§~___\Q
10 Pyt
e
8
5X10° 10° 106 107 5%307

F12E  ZG43MD S-Nhif

36 BREEOXE

By 2oy (SD) WG 300~5000 rpm Tl

[EURER 7 BB INT & A KR bttb\o ;E/fz o FNI
W (ESDT) DOEFMEILRERER 104 kT 60 cpm
‘C@]ﬁ%,ZCD?'Cm34V%ikaTﬁl%3mmCmn@
EEHANTELS, o, SETIEHEIBRRT X 5 iR
LEBNT Dy LicoT, BalEENKEWIE LIS
WBENEL D AT ONRENS LD Thb, LAIL,
PIRMOBEWE ¥ & 5 Th b, Avional 24TN (2024)
a4 U ZUBRRE) Kok O 5558 8 1 1,000 3 & 0% 3,000 rpm
Tt 10 kg/mm?2 C¢& %A 11,500 rpm G138 kg/mm?2
L b, Ergal 55TA (7075) &4 Vﬁ%%#ﬁﬂ]ﬁ(i&ffoj:%
NEN10, 8 LU 7 kg/mm? THhHolzd\nH,

37 BEEY

TVI=Y AE&ED 3 BAREKEI I AR S EY
5BV 6 kg/mm? LT TH Y, jtﬁﬂhg) 10~40%T% X
% 1/4 ThbHo H14R1L S-N fhig OB 4 =T

AIEIK & 3 BEEIRFDRGSTBRE A BT 5 LHIF DK
PREELD 1~2 kg/mm? B Hx LD, iz, Bk

— 6 —
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Mmfmﬁ%ﬁgwgg&amzﬁb%,%@m$@m%
FENMEE L DB L

14
1 T s
Befe 2 high o7 (Ze SR H%) Pg
E | (/
> ' N e
-~ - \\1 /,\%\
10 =7 5
2 WV // 77],¥737//,K
N v d ; /,g',,\ =1
8 e " b%1,5 )/
% 1 1’ ’\Oz/
'E"ﬁ U 1/’/
o 6 . o]
&y
5 10 100 1000 2000
R E, cps
FR G 7 o0 LGOI R IR T EREERE O
%40)
3 l ¥ 7707 00rpm)
28 N Oavo O )\ )‘\ [11
TNl e 3%t
24— TG s 5083-F
g \b\::a\“&é[ ]\“\o\ L/
\E 20 ,41 i \: : M
N el | I )
2 IR AT e
NN T o, a3 L
. y | 0 ---qﬁ
R ~\\\: P | 20560 ot L
@ 5083-F DAL P HR-RYol-T4
g % 7 R |
~ \\\ i i
Qs:::\\iozﬂ r
4 EUPO ttac S elcl
7GA43-T6 | Som T \mﬁ‘
o T L L
104 10° 108 0 108
R 1E #
B 72U sH5E&0OKREABL 3% RlEAKD S-Nilh
A

DEW, BAFEFRETAFEHCI>TESL LI TS
éoﬁ%*r%ﬁéilﬁw5y@@%mfa%ﬁﬁﬁﬁ
DIESFREDIIXR L 11085 ThH 573, 3%@157J<;p
TREDENKELRY, 1HEE I RTRT,

BOF QMM & R

¥ ¥ W EEGx10TE), kg/mm?
# B\ PERY ok w ow | smmke 550
i | A (e B | O
Yazrsy | 444 | 146 |10.6~14.2| 5.4 | 41 ] 130
Al-25%Mga®| 25.8 | 106 | 8.2~09.5] 2.6 | 1.6 | 82~9.5

BEDkir, 7ri=v rAeilBaRy T iy
HREORTHE L O CERME AT Z & 28 E L,
ALMgﬁﬁé&TM7W%F@%ﬁﬁ?étﬁ%ﬁﬁﬁ
ET U\ #1032 DTD50544 4 (70754 &0 FE{ED
comf%@@%@%@%%bt%@@3%ﬁ%m¢mk
I ABEESRE AR T, 7 v ABE THREERTIRE L
BGBR T B LESHEENMETE Y, BAEEETE
Lvgn, 30y - vy DWBREEATERL S, B
R AL L R R A 4 B o T &h R i3
WIEMBEIN, Y a v b ¥ =y ST AR
HYET Do

10 DTD5054 &40 B AR ME CRIEd
KA g% ([EiRdh s )
] W F75R AR
v ) * [} i BE W g | (0%,
kg/mm?

RE MM (L L) K& 18.9
570 V//(DT} ~/uf/fk)\’)\ 12.3
7797 v (L i) 10.4
Al-2%ZnxoF 3 % £t 9.0

1 ke
N =T F2E (TNVEF) 3000 8.2
rpm

patERg b B (DT DY0B) 6.5
R AR (L 4n Bl (DT D930) 71
G (B 1) 5.0

§

xyF 774~ (DTD827) 18.6
SRR LIRS v 2« 7 a2 A FTHIE R 18.9

(DTD911B) L#bh (DTD827) '

Ty T vfi?ﬁ{i:+=¥ i b 18.0

( HiRMLE D T D5555) .
w, DX VERETHI®ES & 17.6

U‘iu}i‘J:‘i'O i irmfiﬂiﬂ) ’
7x/ —~NEOY =2 (B 3%.{1 14.3
21 IS TR Y, S L0 D L2 I

(DT D235) 3000 ‘
7y w £ $1200(D T D900/ 1413) rpm 8.7
Yayb-t-myy 8.2
Al/Zn ikt 6.6
REABE T e 1) 4.4

¥, KE AP OREITRE b RO 2 XA F & 320
fwéo%9EVIW%TLt¢5VﬂNWVkHé&ﬁ
TR RS & B, %b<ir$mv /;7W~V
LU DTD683 44 (7075 &4 FL) XK, Bz
1, Ng, Op, Hs ¥ & OUKEKEKh DA nﬁk“ﬁKﬂ’S\z\T,
BHFTFHIT L o & SRE A TUT LA DIFKESR f&oto
BTk, Bennet B ko TEKEFAREBERZ RIETE
BRI VBT oTce To & 21, 6061-T6 b gl
@ﬁlm@&%ﬁﬁm@ﬁi?¢ﬁ1&mymm%9%6
Tk 161 kg/mm?2 T D, 2024-T4 ik #2E B
N7V%VT%M%MKW F721% 19.3 kg/mm? Th -
to&mmﬁ FORTEAEME CIEE Uit s, TR
BT AR M e X 3k hE HOBEE HE X
N, Fild e SIRE & KEROBIC BT DILERIER X 5T
KEF A% FELEL, FOBOE VOETICEEY IFET &
5 TChbDo LIehoT, BEDLWERET CIUESFGD
ETa25HHBEL2RILRD F

3-8 BENEOXRE

o o B N T ﬁﬁv&m?% NIRRT X o T R
@mﬁﬂ&éoTaﬁbiﬁﬁﬂ%@ﬁﬁ%ﬁﬁﬁ&i@ﬁm
57 ‘Lﬁﬁ%%/)&l_f\f:lﬁo?) Forrest 0)%%%@5{118‘?)
Do Temphn Wk TSR E OB FEorRBE 8L
IEET, hoRFREELTCNHDK, oo, ik
BRAEEDLIDCETOEEL LI EIND ] &)L_«“Cbxéo
ﬁg@%ﬁﬁ%m;%& 20244 I HIH & 20148 &858
SRR 7 B AR O B 2l & v &
WESRE A b OBEbH b Fir, 20176 XA
CESRE DZEMRRA BN L D Th Y, 60614 L3+
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T R & &2 B ¥ &

January 1966

AL 7 AU AR & D 10~20% 150 550 L
P2 5T, BMLEIA & -oWTik Templin o Ri#EH1#%
Wik 5 Thbe Joks, Al-Mg &&13 HilfhK T REH
BED EFHCONT, T, kil nb &g
WEMET 3 %o

DEE, KBS & T E R AR & T
IEERE DO H BN ﬁ%?ﬁﬁ;&) Lok \~bih, Avional 14
(2014) éﬁo%?u\f@%ﬁﬂ%%o UL, 7075-T6 #F
TIIEN I Eie, Al-Mg RA BRI T
ﬁ&%ﬂ%@ﬁﬁﬁfﬁﬁ%%ﬂﬁ%%ﬁ@%ﬂﬁ&AE
BB,

3-9 xmpoRE

Al-Zn-Mg-Cu & &3S IR AE v B fdic/ NED
Mn, Cr &%+ 57, SERHC LT, fob 2T
HIH 75 SR F D osd i e ok E in BRIt o<
B M B WAV T3y (BSDT) 1k Mn 2% <
7o B & &B LS L, EHREITEL D, é:g%
BEaD % i & HIFSEEOETR L 220% Th 5o
Fiz, ST EBEME LS, i)bsé W, R PRIERIC b
- 7075-T6 #d S-N hist #7730

56 - T
7 7R, 1000cpm
. 49 g:min =C‘)‘2 i
13 mex P
£ 42 o KffiZe L
} 0 @8 o Kk Y
_ 35 \\ oﬁ\#‘\
£ o \g ﬁ‘%?\o
x 28 Sl T
oy 63\ O O P e — —
2] N -
3
14 '
10° 10* 10° 10° 107
# R B
FEI5E K% 27075~ T 64 (F/E63.5mm) © S - N i

7075-T6 MM IC DWW T BENBEEHRET HRR L
EBEILEEY = —ﬂbﬂIf%%ﬁ@%@:&& L, ¥
mgh 7 EyrRE A lE LcRI L 5 &, @BMtamD
HEPREND OGRS 104 D ETH Y, 0.6 mm &
Eo&BRLAnm A b OB EDEFREIIEEM L Dk X
F12%, & 1~2mm DL DHREBH & 43% 12X T
B HIRED BEBIM SN T2 BEE IR E
FIRMEICIELAEFEB LW, URIECSH S e &
0 27~45%13 ¥ B\l % b Do

B Eo&BHILaY, FOMORMEEITRECRIET
BEIPRE L THEL DD TH AL, BERTOMECH L
fk%%&éw%émmﬁﬁiomﬁ%¢$gﬁ§<&é
B, WR R BRI FIE ERSAREE R DAV 816 Kk
7075-T6 $Hiz-DCH BIATR ik bOBE D0 GIRARK
HREGONE & R OIE & DHIT R\ TiRT 7ok, M
7 DEAITRIEONR L D DEBOF IR E

3-10 REOR

BEWHRENEITRCRT L) CRED LR O>NTET

8

3

~ fZy S 1 11 47(3,500cpm)
- (P 1 5i8) d
\\( # J.?if*r 3mm
25 ] - N B’ 0.5mm ]
& S \
w2 )&0?’ ~——. o
o P
% ® "
° v e
= / /’“ 0.l
1.5 ~
v
'6 0.05 0.1 0.15

AR N B e S RB T Ol
16 N T & 3 AR A TR % b 27075-T 6k o LR RE
(107 (@)

L, FO%E|EE 150°C A Z 25 EE L, L,
%ﬁ®ﬁ%ﬁ§mﬁﬁ%iofﬁkéﬁ,%WCQLK%
B2 N E e

BRI BT A ESRETRECKETCONTH L, &
18 itz v 3 = v, Al-3% 12/11)g 4 4, Al-2.39%Mg-
29Mn &40 S-N a7,

B 4%
(3,000rpm){

14
S
%\
N

12 4

o —O_m\zf(’\\\\f\

kg mm?

b4 JE007 H),

g
o
/
/]

N\
4 .
~N

2
0 100 200 300 400 500
REBEEE T
BITR Al-MgR&&OHBREIME
16 Ny vox v 7 BT EIIIR D) (2,500cpm) |
T | cee wiTHI=ra L
14 v P~ | —75CT 4% Al-3%Mg-0.4Mn& £
‘\,\ N —— | [ ¥ Al-2.3Mg-2%Mné&%

. \\ A \\N; . | ‘ “ T
. ST
g ?\ E‘:EL_.\:\ ]
N 10 - /_}_20."-% )
o 5 i
=4 B v T
R ¢
5
2 6 N

nERgj
4 g2 @ ——— 0———-5::: 35T .-:—— ~~ 20C
T LRI
2. .
5X10* 10° 105 107 5X10°
[
HISH iy iy sl AI-MegREEDOERICKIT S S-N
fhgen
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4. BERFORSRE 2 T
. T
4-1 FEHCHT D —Bais e xmulw(s SOO[cpr‘n)
N _ o . 1 BE amm’
VBB & DB SR A b, REANIRL o 16 e -t R
g
THHFENDHEH T Do 5 11~12 z%uz ALMg-Si i F083( 3mng)
-
KLU Al- Mg %Aﬁiﬁ}%%f@& i ;'o %19. o2 \ N Pingd ,//S/'Zz. ;
I W
(25052-01, 55 20 [21%5083- 0%, ;.921[‘2@ Zea-Tam L NS i
B TG s LT e I
DL L EEETED SN A FENTA eSS 2~ o9
8 s KJIG a5 T T
‘ AN |#is b
113k Al-Mg-Si b4 00 Al-Mg Re6 6 s ’
S Er e S BT OO 5 DY i 02 4 "
FRD s (Riis D, 2x109@), kg/mm? 1o’ o 1o* o' 5107
4 (o7 B (oR A , » - "
% Al-Mg-S ALl-M e 32 T
B B -Mg-Si £ 4é Mg % & @ o ,
HE30 | 606116 | KP5/ | NS6 BB BE20B  5083-0, FAEREED S - Nl
(BWRA) | (ALCOA) | (BWRA) | (NCRA) | (ALCOA)
B 15.7 11.0 18.9 | 12.6~157 — 22 ;\\ \gﬁL m ‘ !
TIG (KM
LRy | 5:5~9.5 | 5.2~8.3)| 7.9~11.8 - - 20 \
’fg (M) 5587 - - - - 18 S
MIG (iflgr 1 e - ~ s s N TGS |
e 3 7~11.0m| 8.9 | 5.5~8.7 | 7.1~7.0 | 5.4~8.5(5 L t§
(Fﬂlzé}%) 4.7~7.1 - - - - N | \\5\ :5“3”( L”’i %)
W7~ — | 4557 - - — 9 u L N |
<l.wm>:=> 4:@%‘7’(3 500cpm) *&\ € E&H( N ff |)
P a1 gt 12 *&E Amm N MIG JIS 23§k
1 6dmm#, () KEHROBAIEL, B) RRHIKONLLY, R ! ! NS g
. Bt (T | '\\- S e T T
20 T1G, 3. 2rmm NN Al s~ & | e
8 ‘ﬂ'm*ﬁg’sé(mlejbmmg) % }/GJ‘/ i ‘ i . ‘
i 8 f o ’HS\\H&& T
¥, i y
16 .\\\\ 1z 6 l @xiﬁxil‘t‘_}%ﬁr&%x){
y LN 10t 10° 10° 107+ 10°
£ ™ NS % OE | %
N 12 f L ikl B2 Z G43-T4, T O S- Nl
= \§§§§ ﬁﬁL &
V&3 i o N [ N
g1 G TS VR 00 S5 BRI TS MO BB LR I A
= e /R % LIS o fo& 21E, 8 2280 MIG J L0
v e 1 " — o 3
. /-'/P HIJI” TIG #8172 9.5 mm K S-N s RL, R
B 108 % = 2% & 3003-F, 5154-H34 I3k oX 6061-T6 o
4 ; 7 7 _ ) o 65)
10* 10° 10 ‘0 5x10 SHEMICIESREDENB E DAL 5 Th b,
R 0 # e e s o ot ot e - .
1O 5052-0, 110 KA S N R BT AT TR B A, BN K & 7 R R
B -0, P EREEEERT O S - Nillig s .
RAPED, BEHRIREOMCZ 5 THED I EMNS
Wo RIEAHIERT D L, FEMBRE S CIEEREO R R
B 12%  Al-Mg-Si %X Al-Mg %486 MIG EEHET 159 o
Al-Mg-Si % & & Al-Mg % & £
= En 5 2 = » B 7 jwmms T
BB 2 OBF HE R BRI IR
® b [Omea/Ones # B | % WM # | Omas # # woom # maz,
kg/mm? kg/mm?
W [T6mme, el ~ stk | —1 | 5x108 | Alcan 655-T6 - 9.5 [plcan A56S, wrek} - 17.6
(MoorR), |T.6mme,fifie—sctik | —~1 | 5x10°| Alean 655-T6 |{ajoan 33 | 8.8 [R]can 838 £8y) Alcan 865 | 10.2
10,000 rpm | 9.5mme, MHE ~1  |5x108 | Alcan 655 T6 - 8.8 |Alcan A56S F - 11.3
SEE dh o 6.4mmiR, EHEDE ¥ -1 5x107 | Alcan 65S5-T6 — 7.0 Alcan BS54S-HI11 — 10.9
(Krousex), | SAmmML e wiiifk -1 |5x107 | Alcan 655-T6 |{4lcan 338 6.3 | Alcan BS4S-HI11 | Alcan 56S | 7.4
2,000 cpm | 64mmig, + MR ~1 | 5x107 | Alcan 655-T6 |[[41Can 388 | 67 | Alcan BSS-HIL | Alcan 565 | 7.0
Sommit  (FF) -1 105 | Alcan B51S-T6 | Alcan A56S | 3.9 | Alcan B54S-HIl | AlcanAS6S | 5.3
Wil F3 1 R - 0 105 | Alcan B5IS-T6 | Alcan AS%S | 6.3 | Alcan BS4S-HIL | AlcanAS6S | 6.7
(Vibrophore) 5 E 0.2 108 | Alcan B5IS-T6 | Alcan A56S | 7.4 | Alcan B5S-HIl | AlcanAS6S | 7.4
& + 0.5 108 Alcan B51S-T6 Alcan AS6S 10.2 Alcan B54S-H11 Alcan AS6S 9.8

(1) Alcan 65536061, Alcan B51S 3 6351, Alcan 33S i3 4043, Alcan 56S i 5056 A&+ ENMYT B,
(2) Alcan B5S 11 Al-4.5%Mg-0.3%Mn, Alcan A56S 1 Al-5%Mg-0.6%Mn &4 Ch %,

9
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TR 2 D, BMLBERLS & ClIEs s ST 5 #1832k  5083-H11 B oMWY R Es 5 i
S Eh b, D ORISR ORI, BEEORI L BASED s

WE oA AFEM O FEN B FHiE M
r bR L 5 Th B

YRR L, W
Mo b U BRI o 7 & B
REHCE X 5o

36 T | [

« HUES. 5mm O min ‘o
£ O e

€

N 28

9 T 1, 5154-H34

£ 20 NN

(o} G 6061-T6

R ‘ 3003-F
E<} . 45> -
-]42 12 N4 =

‘ NN

LA N

#2208 TIGH & OMIGH B BIZE & 2 kT S - Nl

4-2 BEFEORE

TIG, MIG B L OBE 7 — 7 ED BEFHEZTO LD

VRIESSRE i %&&ﬂﬁf;cw» R A1 B SO
AR DME ISR BER S5 Wb T 5o
VI D 2 B U N SR BT 5 220 b 5o

HE30 (6061) & 4244 w58 Rt & LT Al- 5%
Si, #Fyid Al-5% lﬁ\él)g B ik BN o iR TR R SR
2P Dy T2 B L 50830, 6 mm o> TIG i”é?%“é(/j:
Bk e LT Al-45% M6%;0.2~0-5%Mn &% b
& BIFREHRENE BN, ¥, AU MIG Bk
L\T)WJJHH% 8 FRBIC I 2 1033 A O I 5790 A BE 230 Tk
T Al-Mg FBabomintt & LT L0 Mg 8233
FHNbDEZLEONRINL D Th b, Al-Zn-MgHha
SOEIMHBBERE SN TR D, FHBOE2RLE Ikt
L LTB36EEEHNHAETH D,

14 ©

e I—3 1 f)".’éﬁ«% Ul
7] B E— l‘[amn‘f(:s,soomm), 1100
> oo ®
. o] 180 @
=0 “j;
) 1700
W8 Joo &
& 2
R 6 50'?‘&'
b o
2 40 3%:
32 &

M 5083 5056 5356 5556 Alcan N
I IR S AR 56S T H «eﬁnﬂ

5238 5083-0, MIGZ A 2 I HaRk T OB MRIEIT 5 11 ¥
I O S

MIG 224 = MR T B D etk L BB 0 )
A T S B 135 T o BB
FENCE A LSS, XTI VR & N TRWE S
HWEH DM, ZIUIREBOMOMENRKE N ST/ T
Bho BEERRNER A PNC AT 5 & R E K IC i BT
DONTEFBREAAELTED, IIRBEROREOE
BRBINIEL I D0 ERIBIN TN 5,

FlE D 250 B, \ o PRI Omas,Kg/mm?2

Vil ] FEN | mm l O'w;};;{n 1055 1 105 107

0 4.3 9.9 7.5

60°-vE | 4.8 0.25 16.2 11.3 9.2

0.50 — 4.1 11.3

5 4.8 113 59

oova | o4 | oo | 978 | T | 96D

oV ) .2 . . :

St 0.50 — 5.3 | 137

1109 971

Chiine 0 G610 | Az | Q0

60°-vE | 9.5 0.25 17.0 2.7 10.7

0.50 — 14.4 11.9

0 5 75 55

any | aze | ae

60°-X® | 9.5 0.25 148 9.7 7.3

0.50 - 12.7 9.6

0 - 9.9 6.7

60°-vm | 4.8 0.25 - 12.9 9.0

) 0.50 - 18.7 13.2

%%ﬁﬁm

F 1T —

- 0 10.4 7.6
L ) } 60-°Va | 6.4 0.25 - 14.9 1.1
TR . X
i 0.50 19.4 14.3

0 = R 1073

ar.sy | aze | aun

60°-X® | 9.5 0.25 = 16.8 132

0.50 - — 17.2

BHREC 0 13.2 9.5 4.5
L ] X

M i 0 13.0 6.7 43

I ) MNESEE BB La B ahiRT,
(2)  #kf. 5356 4o
(3) 4.8 mm #L 60 cps, ik 171~215 cps O#HEHLECTRERL feo

4R PR I R TR B S o i 69

gt HERD 1B, (D kg/mm®
MO o b | wEs s ﬁg%r;z 05 10573
CRIRB IR )
— (B #) (32.6) 15.7) (—)
5086-H32 -
5356 F m 31.5 10.0 9.0
= &} 30.9 7.0 —
~ @ wm| ey (16.5) )
5154-H34 i
5154 T [ 27.3 10.2 8.0
= ml 27.6 7.8 7.9
- l@wm]| @ 5.7 =
5454-H34
5554 e = 28.1 10.5 7.8
- B (38.9) (15.5) ()
5456 -11321 -
5556 F ) 35.6 10.1 9.5
= il 32.7 8.0 7.0
- (€5 5] (31.6) (12.9) (-
6061-T6 N
4043 Foom 23.8 7.8 7.4
+ 1 20.7 6.4 6.5

(1 12.7 mmif, MI G¥ETES LK.
(2) KFBABRFE203 mm, #aE#EE 460~475 cpm, AEEEF L Krouse
#, HEHE 1750 cpme IR TFHEEM Y Th %o
BBERB IR FRE BIETE iﬁﬂ‘l?ﬂ T?"JQ S,
I:F'l (/\%/“ i-l:ﬁﬁ]/ﬂaf‘ & J:I:’\“CJ)}E’“ FREEDME N AR B
EEEEE N 7 < i;t B0 Mﬁlﬂ@~of‘2’oé 9o
D&, MIG Wi BB armHILTh, M

Bl BN bhEIREAE z—a%mx L£H5THH, HS30

(6061) &&Ic DT OREFER A HISRITIR T
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Vol. 7 No. 1 FNE LU LSRN

BT O3y g

WoNT (49)

BISE  HS304 G ORI ICRIT T 4G kiSO e
FRD 4 58 1
Omas g/mm?
DD AR YIRS
D & () 21.5 9.4 11.3
w R L# ATH%) (185°C % 3hr) 25.4 7.9 12.6
(T4) | &% EOkE) 26.0 9.4 8.7~10.2
A -8 ATHE%) (185°Cx 3hr) 30.2 7.9 10.2~11.8

FEHRO
5[5k v,
kg/mm?

73 % e

HEOE E () 21.7 9.4 18
WP B b5 AT %) (185°C x 3hr) 24.9 7.9 11.3
(T6) | #EoEE k&) 25.6 9.4 11.0
[B] L85 A TS (185°C < 3hr) 29.6 7.9 10.2

(1) 6.4 mmiF, MIG%g v, Pk 60°-VE, mpNC21(AL 5%S1)
Hée (2) A 2000 cpm,
(3) BRI AR TN SO THEENTCH S,

4-3 £BOTROE

B2 B LIEHE T 5 L 5 KRB ORI RENT
DT B, — e 2 E, TIGEEY 7 — 7 OFE
LRI O HERE BN 2 AT A DT, RS LETIIE
BT, 2Rl b, MIG B TIG B L 0 &
BB & i 4L, 0, BESOBREELRIF LD
LEHEENRE o BIEIREHE L DBERRED, 2D, &
BEHENK T WOT, BEEEHIIRNNEWI KA D Do
LichioC, BB E D56 @@MﬁﬁﬁﬁﬂG@%@ﬁ
MNTIG \EL VAL, ERABEIFCLLIBELHD
2 B

LEE DI & B & ORISR B D, EITHRE
>%T#%bmf&ém Z DA BREIE TR X
éal%f&b it,Ammsmlwm@>A%@Mm
R (REOMOME 40°, RO 3
WTC Ty -Gk &fﬂmhtf%il%f&otoﬁ%
iz NP5/6 (5083) #% MIG 224 & BSEERIC BT 54
%@ﬁ@ﬁﬁeaﬁ G5 ay CEmEM ) OBV ROBIR %
T&oik,ﬂb<95mmﬁkafe 71° D4
Frig b EssaiE (2 108E) 28 5.2 kg/mm?, 94”

0.8 mm> Kiae

6.6 kg/mm?2, 6=25° Tik 9.5 kg/mm? kk\ﬁ#%%%
Do OPURNES, HEETH E, REOWIEDLIRITER
WESTRE A b Dbl Th bo

DEL, FBEY 2~ MIAREC X > THIBRT S L
SR 3 A SRR, HERALTRRED
KM A EBIRT A XD EFRENMET 52 L23h
b ERE CHABRAUIBRTERWEANS D, £F
OWRICTEE U3 BB TR D L3RR, ZOWmEEH
A BT B 2 EEE L,

4-4 RMEOF

BB PIET A/ NS IR GIEREN S 5 L TRER
IFEAEEB R TIT RN E W RS, 72L& 20,
@%%Wlﬁlﬁ&6ﬁ&@%rﬁ HEEDEN LWL D
T&D it,m%®%%@kaf%%%#%é&Tm
wdgE JIS 1 #m2~3M & D IRWESRE 2 R T8 % 5o
L#L,@%%&ﬁTémcﬂfﬁ FHRELET T2 &0
51‘@%%23)%30 INBIROWTELL E, K EDRME
LIRSRE BT HNENL D REOMIRDOFZED R

0.9

2 08 *s

# 07

0.6 .

0'5‘0 10 20 30 40 50 60 70

SEoWomE, 6

2R SEOAY LR EHOBDROBIK
(NP%,6.4mmff) ™

KENELTONRELRTHD, iz, M7 TESIMER S
NBEEITRELL < DRIGIIEIER R B Z D23
M A, BT EROBSIE IV EREA IITI
Dt LNV,

SRA YR L 58, RE2rd D & HEBMEE KT
Bo Thbb, UIRGENENLDITTHD, £ 25K
5083-F, 20 mm LR, MIG 284+« ISR s 5/ NE
FIRH ﬁ%ﬁ%%ﬁb,ﬁﬁm£@VEMtkM@i%§
%V*@tsrimﬁ&mfoik,m%@%%IM@%
s JIS 145G A A% HMA 5083 & & OF Alcan 565 &
&% FI TR EIG U358 OEIT B Na K EAREC &
o le DT & DETEWEREARLTW5, XRES
BECRBWTE YO 2 %BLF ORI ERSEE oM X
STHBRETE RN ERb Do LIt~ T, BREHFI
I o T D X5 I KD RSB LI S8 IR ER
A ITTE EAELRERBE V. R, HIFIC K
W, B (-5t R A3 148 kg/mm?2 O FEHIRE Y
Lo w L, mERT 9 kg/mm? FiE TR L D hk
DBV CDEITRMGOEEL D BN, BEE I FHEEBR
Kﬁbt@K%%ﬂt%@&%x%ﬂé%%%Aﬁ%EM
DEFIRET S L% 11kg/mm2 Th Y, BLBOBEEH &
n1~2 kg/mm? 13 B\

BISEAAD R BRI ESREC i VBB T 30, KBNS
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2 -
i X | Q]f’lfln il ‘71'
20 ““ AN\ V\\ (1 7-00rpm) )

1810.38mm>Np o)
e &IG0.15 | B
\E\ 16 %“’030\??‘\ il o -C\\ 3 B
o . Kk L ot
~ i o T i )
-~ N . ~ - 27
R ||| heotamnlT | ||
1 . Ay KHE0.3Immil L
10 0.31mm N ‘\v-\\\m__\v.
>< e
8 O 69mmy ... 42mm
‘ 0. 38mm
6 L i
10° 10° 10° 107 5X107
MR B

2R IR (REE

b AHEE, FOWEC KT BEATREOENRED 1/4 )
Tf,%@h@7%uTﬁ%mﬁ SR DT 23D g
fmimN%MO MIG Zg4 -+ PR BT D VS IEE 4 Vi I
MICEACE L, ZOWEC T 2ERALRROME & Fr
W0 IESTHRE CX10%E]) DRERT, HHNREDKT
IERED D B EIALRENRD 5 Thd BBET 525
ﬁnﬁF&ObC%H%&_&ﬂmz%o&w&%u@ﬁ
BB F 5 TR E B, FNAVNIWEBEITREON
CREDHLDHTHbo
2163 NP5/6 i MIGZEA v EBEHTD i 3
BRSEDA B A B AT RIE 1 R (9 FpD

Bl Kb %2 & 55083~ F#4 S - Nl

_ - B FRD RBh
" H & m HIAAT RO Tmax
mm - & (T« WD) (5x 108@l),
kg/mm?
ft & | 8.7~5.5
S I <T/4 6.3
6.4 >T/4 ~ <T/2 4.7
’ >T/2 3.1
W <T/4 6.3
>ST/4 ~ <T/2 6.3~3.1
fi & 7.9~4.7
5 <T/4 7.9~3.1
19.7 >T/4 ~ <T/2 1.6
>T/2 2.4~0.9
B <T/4 3.1
>T/4 ~ <T/2 2.4

(1) BAsE60° -V, FinENG6&4, (2) #hkr, 1000 cpm,

ks, TIGEEBAALFEENC Fs\~ TR DT 2 1513 A1
C—EDEABTRNB Z BEENRD D, FINXBIEE
BAE TR DT b b 2 &b 5o NP5/6-0 HRic
BNT, B O R D EmE GX109E) 13 4.7~
7.9 kg/mm? T HHEIALTF BEIL 3.2~5.4 kg/mm?2,
RELHIER U BaF2nFh 110, ¥z 3.2~6.0 kg
/mm?2 &7np, @ﬂéKEﬁW%oﬂ&‘%ﬂbf_o}

TIGHEETCTRERN LR v V27 v idte 2 E0ib 5
B, BEOECIUIESTREIE & A EEES RITX f;b\o
NP8-0 (5083), 6.4 mm jﬁVUAtiﬁg%%%V}Dmf@
D LRI A E R E% o< Ofut‘ijl“\@{,[gﬁ%kﬁﬂ—i L,
e 116 kg/mm? DFIR D 5550 (5X108[E) 4

ool w L, 7.9kg/mm?2 Th »10

4-5 FEHEHOLE

NS4 1/2H (Al-2.5%Mg), NP5/6M, HP3OWP4& &4
64mmW®hﬂGWA&@%%?ﬁ&%ﬁEK&ﬁ?W
%Eﬁ@%%&%%ﬂkr¢ 2 5598 B ISEBIIE I Hs KT
RABCONTIET 503, e 6kg/mm? B BTk
FOEEINE L, 1BEAE—EBEET{,; ZOEM™IX
BI TSGR A b DB O HARERR O B4 &
E<ALTS %,

8
o NS4 Y4H
\ (A1-2.5%Mg)
4& \\
108@ %\\K\O&
— |
2 { A
. 8
£
>
=P NP %M
o (5086-F)
0> \O\
1 &
R4 Jga@ \O\ — 108 [l
{E‘,é v R
2 K\M__&_
’ |
HP3OWP
6 ’\\n (6061-T6)
] 7
LN
4 \\A\ = ,OG@ —h
]08 v
v\\%
2 G
0 2 4 6 8 10 12
T n Hf, kg mm?

26 MIGEALREMFOMARERE (Vibrophore,
12000cpm, f25% & b )80

DI, %W@LF?%@®%$@WAEEHNQ%%
BizRL, 0y @Em%ﬂihﬁwtoW%mﬁ@w
NI LU TH BREFRENE N ok, #MED
B X - CHE®BRENRR LY, WEOEEN XM
b D& BEHANCE D BEEA L OBWFRENEL Lo
DTl BT BDN T,

4-6 BEEHORE

BEESY CIIBRER IS s X 5RYEEHE T 5 2
EMHE LN BRRISINEE IS T CIE S i e e &
T 205, FENRSEELEART EREE Ly

EOR L+ AR L7 NES (Al-5% Mg) 44 I #iv
~A@SN@ﬁ%TL,E%WMMELt%@m@%@

.iikw«fﬁwﬁﬁﬁmibfmﬁoiﬁdﬁw%mNP

5/6 X0t HE30 444 9.5 mm K » MIG ik
DWTREE,  F 73BN 7 & OIS =0 o3 E
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TR =Y LA GEREERT ORISR IOV T (51)

0.5" 44 ros
| ®
257 211 o2s

A3

7N

0.25"

R s I
o .
@
2"X2"X0.25" T 7N
~
1
|
2"X2"X0.25"7 >

B3

2T MFOTR ("rho %
3RO 2R E)

6 j
N4 (Al-2.5%Mg)
AT
L\ O Ct—1 -
2 S — ~—0— Al
Bl
|
\E 6 T
2
. |, N8 (5083)
= 4
=
k=) | ¢
ﬂ( ) =T Al
8 !
g — ~&— Bl
®] 0
6 ,
H30(60061)
AP
A —~a__ Cl———tu
2 —o— Al
| A Bl
0
0 2 4 6 8 10 12 14
F B G A, kg /mmt
28 MI GHEHEMFEOT AR KD
12 g G o
« N = ko
£ \, B g
NI N * MIG
> \ *\ +TIG
-~ o L A TIG ~— Bk
R N e oo™
2 o4 N
\{\l N\
2 "'\L + &‘h
)
O L
0 10° 10° 107 10%
B OE B %

$295 NESMA& IR~ 40 S~-Nihgs2

BEITR  MIGHAHSET O 5E Y iy

[ A D OO, | SR (),
o b g - Elmmt e

‘ | omy | w0 | mRD | KD
NP5/6M & NP8M 4.4 3.2 2.4 2.1

Al NS{%H & NP4M 4.3 2.8 1.9 1.6
HP30WP 4.3 2.8 2.0 1.3

NP5/6 ¢ NP8M — 1.9 — 1.1

A2 NS4LH — 1.9 — 1.1
HP30WP — 1.9 — 1.0
NP5/8M — 1.4 - 0.8

A3 NS414H — 1.5 — 0.7
HP30WP — 1.0 — 0.5
NP5/6M & NP8M 2.0 1.6 1.0 0.8

Bl NP4M & NS414H 2.4 1.8 1.3 1.0
HP30WP 2.3 1.7 0.9 0.6

B2 HP30WP — 1.4 — 0.6
B3 N8M — 1.6 — 0.6
HP30WP —_ 2.0 — 0.5

NP8M & NP5/6 (5.4) 4.0) (3.3) (3.2)

C NS41.H ¢ NP4M (5.5) (3.5 3.2 (2.8)
HP30WP 4.4) (3.6) (2.5) (2.4)

(1) Vibrophore, 12000~13000 cpm,,
2y () BEBREIEITEL, 2EHThS,

FI8K  FEIFRAE I BT 4 R NE s & ORI 0D S 488

();“ﬁ‘é Di&é’é‘ﬂ/ﬁw{(g I IR LD
- ez, IR, 9
o ou | BFR L MIGummmonm sesg/mm’ UAE, %
¢ 1056 |2 100|105 |2 100%
WEOE E 50 | 2.7 0 0
A 325°C x 20minfk sl 79 | 335 25 28
IR IE® B4 | 67 ] 10 | w3
B VO ¥ & 43| 2.0 0 0
NP5/6 JRES s (4) 6.3 4.0 45 100
VD * 5.9 | 2.4 0 0
. RHIE @ 9.8 | 5.9 67 | 150
BEOEE sl an| o | @
R a9l a5l 6 | @y
HEOF ¥ 7.1 | 3.0 0 0
HES0 ) A RS IEE ® 0.2 60| 45 | 100

(1) #E821000 % 724322000 cpm, () PRERTR Y WIS E R T,

(2) M4.5mmeD KA ¢73.2 kg/mm2EH, M3 OFEY0.26 mm,

(3) H.5mmeDF 4 C77.2 kg/mm2EH, M3 OES0.15 mm,

@) WE~7 wFvyFADLE~7(127 mme) & AV, 5~6 sechnih,
FRECRIETHEELBT 26D TH D, ZOMFEORK
& AER A U 2o R 30BN R g, BETRE L Z NSO
I L - THEINDN, TNEHTRER Ex D B
U &)Tﬁﬁﬁl{ff{s SBERBAH o

#1933 NP5/6M, 6.4 mm #x MIG 44 & iEEfks
HESLIR U 1B A DI IRE AR T R 500°C s 5k
WD EEFRBENBHEOFELI VDM EL TRY, BEL
(/CEE/W??%EEJE‘J]%QE Uiziz® B L

D&, Woodie LB &, £EAER v~ —THWT
SIEFRENFE LT, F, Py v~ TP &4
BROIR IR A BRI /c DR FPEEMMET Lz £
B & EDE L REE e - T 5 L EFTRENETAE L
LasL, ZhEN B S -7cDk 5IREBETSH D, NP
5/6 &&REvBEMFIC IS DFlIRe 3252 5L
BHREN 2 kg/mm? WELA W5, ik, BETR
54566-H321, 10 mm R CHESNERNFRLC EITCh D
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R #®2 &2 B R

January 1966

0
¥
30"
A *
75}
~
[sr]
o
- 6"
1.75"dia -
REmE
o
: 5
B o
8

2
B 1,257

et !
\G; iy %lél 75"diq
Al 5"
-

P—15" 7or5"

4.5"-

B0 HEFEONER & BN, F 0 RN DAL E
#19%E NP5/6HMIGHE & HHERAT ORI s i RIE$
EAILE 0D S4BT

¥ % M, (Mkg/mm?
w m & # |5

10543 1001 107
B " 2.6 | 16.9~18.9 | 13.2~15.0 | 12.4~14.0
FHb 2325 C He80 — 14.6 9.6 9.3
WO E 28.9 8.7~12.3 | 6.3~8.7 | 5.9~7.9
#ii6325° C Hedt - — - 5.9
FEBEH500° C ki - 12.7 9.0 8.7
e AR \ 2.4 }12.9~15.7| 9.3~12.3‘ 8.7~11.2

(1) FiEds”, 1500 cpm,

BADEALBEERFYay b - K=y IBIUAY
T e ey ) Lti‘ﬁ/—\oﬁ SEHREE SR B, S5
EowE ﬂébmotaﬂf\fu\%f&%&éo

47 BEOXE

VBT O &I 55 2 T L o B3 o & % SiF ¢
e LML, BB UDERAER R Ea DR IFHE
1,2 DERIERND Do

NP5/6, 4 mm LA w5 B #WF4 7T BaEkE 3%
BELKED B AT T 144 hr [BABO F3EE CEE
gir, 2x108[ED) 12, A% ZFawv bos TIG B
105 kg/mm2, MIG % 10 kg/mm?2, BE—7 &+ L
vEETIE 9 kg/mm? THBEORHML, Wb 8 kg/

mm? Chotee Fon HHEMIC NN D SO LI
BaHmTO6 r AHE&E LG Wﬁ)ﬂﬁﬁgﬂfé@%‘é%@
FIRKRT, BEROBENHIC WL ) Thoto

Tk, AL z@éﬁ%ﬁ&ég%ﬁﬂﬂ%'@&?ﬁé‘é &SR A
BT 5 &5 EBRN D B, AlMgd (Al-4.2%Mg) &4
2 mm Hik L0 AIMgh &4 5 mm RASLE v EEHRT
xRy v BEAERT 5L, W@Hﬁ’rkiviﬁiﬁrﬂ%%
BERIC BTSN 2~8 kg/mm? i £ LR S
Bo ZOHEIL BT HTHRA I AKBEDEEAZ 2L
B HBEBIHTE B0, WEHOB/RME bEE AL
5 hHF W

4-8 {EBICHITIEHEE

NP5/6 &4 o T3 HREEEN o M7 E5mE X
10¢ED 11| < 6.3 kg/mm?2, -196°C9 ¢ 11 kg/mm? ¢
bV, »c@ S-N @ a #E31IMic R, Fio, H20RITR
ﬁ‘%*ﬂ‘ézbfqr‘o:hn\éo BB CHREKRTEAERT H5a0
B LD EELBNLM, BRI HETHRELD
ENEE bOMD, FEROMEAZE L TRNELNAS 5,

. 2%
B N
) 8
6
5
10t 10° 108 107 10°
B |

31 NP5g, TH % RIEEHORR B X FIKR
I T B S - Nihie»

#20E Al-MgRAaw2ea i kO THT HREEHR
@{Kjﬂu&z 30 U' 5 W)Z%?'J“!&go)

R E(I05m),
5[1&15’(“?‘ 2
- 7 26°Cy, e kg/mm®
kg/mm? | 20°C [ —106°C
A-GAM(AL-4.29%Mg-0.5% Mn) & 28 425 4265
- - g = g ! {7
ér)Gé% (A1-4.295Mg-0.59%Mn-0.2% 0.5 4s5 4270

4-9 ¥—LOESEE

RERSETEE LT Y — A DFEIRE A RO L 7 v
I =Y A EE T EER DI 8§ 33~34 ik Alcan
ABBS-H11 % L O 65S>~T6 WABWT MIG gL~ 1
Y — x> SN s mRL, #F0 %&ﬁmﬁ“%lmﬁb
foo Fiz, HBENEAE Y 7 A - ¥ s S-N Em%%:*r@“o
s, EITA 5083440 MIGHEBEIL L2 [HY ~ 20>
FESEBR DT o, BEEE SN %m%#?fénﬁ%
s (2x100E) 1&iRIET 10 kg/mm?2 Th o7z,

5. BEMOFBRILHIIONOT

RBEHOBTHHRET H N E BN END T &Endk

DEELWMBETH Y, AT AHME, BFORIR BES
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kg mm®

B K W JT O ms,

kg.” mm?

WK E N Omas,

B2 IWE— 2075 SHFED
16§ — T
" \ 7" X4 1B E — 4
N T
PR N (e L)
10 ™ '
8 \\ .
\
6 ™ -
o e _ ~— T 171
o 5,000cpm :i:
"R=0.2 |
0 _ _ _ L . ! J
5X10410° 10° 107 10
R B B
#33 Alcan AS6-H11L,MIGHHE I 5 & — 4D S-N s
18
4" r@a-A
16 \\ 7 :
14)— ™~
N . s
12 : T (E#EL L)
AN \\
8 1
AN . -
6 I~
P N I
4 5,000cpm — ID:
2 R=0.2 T~ :iz
0 ! ]
5X10% 10° 10° 107 108
R E| #%

7V 32O LB GIEERET ORI OV T (53)
22
18 \
“g
E e prn Alcan658-Té
S \ ]:[ 4'5| X6 [ 64mmhi
= \< B % (EMHAcan33S)
:
; 3.25"%6.5" \
0.313" A 3 Pk R ot I:[
2"X9"X0.375" @ |AlcanBSASH2I
77y 9.5mmik
N » s .. :; Wz 7 6.4mm \
: ‘% ] R=0.2
_:::‘1{ k::t:: 6 *fi N
: § : R=—1
7-'
A R AES ) & Ii'b Eﬁi]
0.313"2 I Wik, 2"X9"X0.375" e = & -,
S REvEEGESY) %R I X

e ”
528 ikt iR
- 1.25"X9"X0.375"

BE-eiEEREHY)

34K Alcan 65S-T6MIGHEHE IR L — 4D S-Nfhge

#35 Alcan 65S-T6x L XB54S-H2l, Ky 72— 4 (&
FHIIMIGT A MR © S -Nilhiov

B ISIRER SO OBER R LA EE L THRDh
e B, BRIETHEHRILEEBTED X582 500
T 2, 3 xR,
%§§M%Emﬁw%7w::vAA%@%%i@%ﬁ
A RL, i, RIETIHABEDE RS W~
¥ 7 EWH LT THE O RN BRI & F o0 /N 7
oFo 1/5, itmﬁM@mdmﬁ@%%m WAV
mﬁj%ﬁﬁmﬁabf%mém%%&éobﬁb,:
NBIHEFRERR L CEDBREDERBN S IN TS,
BELWE &b B,

B2E KERBUBZTNI DY LASGREMTD

EENNYAL

FrABEGT (65°CLUF), kg/mm?
;
" H ASME API® ASCE®
1323 1348) | (STD.12G) (Paper 970)

5085~ H32 6.1 7.2 -
5154- H34 5.1 6.0 -
5456-H321 7.3 - -
6061-T6 - 4.9 5.6

(1) ASME Boiler and Pressure Vessel Code.

(2) American Petroleum Inst. Spec. for Welded Al Alloy
Storage Tanks.

(3) ASCE Spec. for Structure of Al alloy 6061-T6, Proc..

1961460, ILMT (costd 5 3 8 B & LT AIMg5 2
SHEBEHHOFEICTIARE L LTEEIN TS, T/
b, AlMgs &4 (BEv 2~10 mm) o TIG A &
IS HRE) T, BEEH 10T LI FHTEDILDT
bY, FNEHEBRNRT, BRECHT 2 TERER
B o5y L 24, el T 1b &L, i
X o>TEHEZBNBRNEWFOEATFRIGTH (G DIE
Hite=1 OLEMH) &350 BIMISITCH T 2 RERIIHY
CA L 1.2, F7ik 13 LT ARELD LD TH B,
L2L, 36K R=0 (F#kYH) LU R=—1 (i
B) Tk TAFESHDO RDFIZEBINT WD, Al
Mg5 A&t% 5083, F7-i% 5056 &4 /s & & FFLE DiRE
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7
e F32r - F32p-
12 / F28,L..-. [ F28'L"'
]
g 10 “@ ’
£ I s
\E / / I Ve
2 3 F24 ,’ F24+—
!
. / /
E . v / P
=] [ 7
th e //
e 4 /‘/ Vi
~-" 14 -
=7 - -9
2 2.5 T —
1.7 |- -~
1 _ )
0—] 0 1—1 0 11 0 1 _T
B 1 s e J e -
(A) ®) © 8 &
e ,
€ z
5 7
7/
0 — R 4 P
‘ 8 E -7 14
NE 8z /F {(4‘1 5:
€ a2
N | I% &
o 6 7
=~ - / 0
; P / —1 0 1
E 4 L.~ " 4.2 // ! 1,
@ e A) BT S IS RS, W =7 )
) P B) #EJFFIA I WUEE(RAE Y — 5
——— |2 C) MHiE 2 fkF 0 5 | sk FEHEED
ul D) & LT Uy HH
0 E) TR T HEESIEEAS
~1 0 1—] 0 1 F) Ak, A IABEREHMOTRERS, KARAYE
& 7 i I FEEE M o8 R, AR L iy = 2

(o)) ()

836 AlMebar (iR Bl D FFAIC I

LD EHEBL, 10, FNDHOBEO/NUEER A
BRI AIRFRER EPDEERYFWT H L, K
B M LT, R=0 0 BARLE 2, R=—17Tix 15
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T6A 9.5 | 33.0 28.1 8 15.0 16.5
Alcan 745 (XT004) T6 & + & 33.0 28.1 8 15.0 16.5
# 3 # % 28.1 } 16.9 - 9.1 10.2
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F 5356 31.4 18.9 8 106.4 PGT)
MI1G AlZnMg 30.9 16.7 13 98.0 P(34)
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w oo T 5356 24.1 16.3 6 76.5 w
AlZnMg 31.0 17.5 14 95.2 PEN
Te 5356 26.9 17.1 9 82.8 w
 w W B
AlZnMg 29.2 19.4 9 99.0 w
" 5356 29.5 18.0 10 100.0 W
MIG AlZnMg 29.8 16.9 13 94.6 w
woo T 5356 29.3 16.6 14 93.0 w
AlZnMg 27.4 16.7 9 83.7 P32
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B 6 X BEEERIABESYES L OOBKIEER

% = womowm | BHES | B om M P | Wgman | M, | BEPE ‘ WO G
AlZnMg 26.0 21.8 3 88.1 ’ P (42)
F 5356 30.7 20.0 7 104.1 P (48)
TIG AlZnMg 33.4 20.1 16 105.9 P (34)
# E: 3 T 5356 33.9 18.5 17 107.5 P (37
AlZnMg 33.4 20.6 17 102.7 P(30)
Te 5355 32.7 18.6 16 100.5 P(35)
KB 0 ¥ % . . _ . _ _
F
MIG AlZnMg 31.2 18.6 10 99.0 P(32)
# Eod T 5356 31.5 18.5 12 100.0 P (30)
AlZnMg 29.0 18.6 9 89.2 P (32)
T6 5356 28.5 18.4 12 87.7 P (35
AlZnMg 26.8 20.8 2 90.8 P (44)
F 5356 26.3 18.9 5 89.2 P(42)
TIG AlZnMg 33.4 19.4 19 106.0 P (35)
" # T4 5356 31.5 16.4 15 100.0 w
AlZnMg 33.1 19.4 19 101.9 P (32)
Te 5356 30.3 17.0 12 93.3 w
£ B B B
AlZnMg 29.5 20.1 7 100.0 w
F 5356 29.6 18.6 6 100.3 w
MIG AlZnMg 30.2 19.0 8 95.9 w
# i3 T 5356 29.5 17.5 8 93.7 w
AlZnMg 28.9 18.6 5 88.9 P (35)
Té 5356 29.3 17.7 15 90.1 P(35)

1) PUSHSEEScORERL () AONFRY - FhLL b OB (mm) #/R7,
2) WaSESECOBMERT

3) BEAEEN S0mm (JIS-12%5).

4) BLEFERESCOR LB OB LU e BB e T 5,

5356
" F 4, 5356
5356
* Td4kf, 5356
¢ T684, 5356 5356
F #, AlZnMg AlZnMg
T4, AlZnMg AlZnMg
T6k, AlZnMg AlZnMg

BHE1 TIGHEERORIRHEE BR2 MIGHEEHORRER




(62) F k&8 ¢ B & ® January 1966

BT R EHERTAMORERYDO%, 120°Cx24hr OBEREL Y3  OOBBNIE

# w B o owm | RHEH | ®m om M e B m o HETZAE, WOH B
AlZnMg 28.4 w1 | 3 103.9 P (35)
F 5356 25.1 19.2 4 85.1 P (43)
TIG AlZnMg 31.1 22.1 10 98.8 P(34)
# i T 5356 31.7 19.0 13 100.6 P (34)
AlZnMg 31.9 24.6 9 98.2 P (34)
e 5356 31.6 2.3 12 97.3 P(32)
om0 % %

. _ _ _ _ _ _
MIG AlZnMg 31.0 22.3 7 98.4 P (35)
w T 5355 31.8 19.5 1 101.0 P(22)
AlZnMg 30.8 2.0 15 04.8 P (33)
e 5356 31.4 19.7 10 9.6 P (35)
AlZnMg 26.3 23.9 3 89.2 P (35)
" 5356 2.6 19.7 4 8.8 P (30)
T1G AlZnMg 30.6 21.4 16 98.6 P(33)

w % T 5356 29.2 18.6 10 9.7 w

AlZnMg 30.7 19.9 9 94.5 w

T 5356 2.5 18.0 1 9.8 w

# m M B

AlZnMg 30.5 2.5 16 103.4 P

F 5356 2.8 19.5 12 101.0 w

MIG AlZnMg 31.2 2.9 10 9.0 w

W T 5356 2.7 19.6 9 94.3 w

AlZnMg %0.7 2.7 10 9.5 w

Té 5356 29.8 19.9 9 91.7 w

1) PUSHBEESCORNEZRL () WORFRY~ Finsk ) OfgE (mm) %iRd,
2) WUBESBETOWNERT .

3) EawEEE S0mm (JIS-125),

4) RS R LA SR O s L UM YR BB L T B,

5 & b D I

Bl BT 2 E Lo, B UEEB L, IS5
SEVLEITAOFEREDHMEXE LTI Znd2 Wty
BIUMgl2wty NBHETHD I LEibhol, T2
BERETOWTLEMB L LTHESRBIEBE LTS
BORRANREFHIND.

I ONTIRLR L D& <, RBEBRTLCEHE
WIREE ARER R D 5356 25556 THEATH A Do
FRMAHCRETAERBEL < RWIRD, BEERERL %«
THBERI

X ik
1) P. Brenner: Aluminium, 37 (1961), 633
2) J.H. Dudas: Weld. J., 44, (83, (1965), 358
3) ki, BE @i ORIEE
4) b, B EEREBAIM0ERERKEEEARETHEE
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BE&ws e LCERINA 7 VI =y 2 E&AREEE

o0 T O o i .
T3 = v AGERED HEJER Y
R OB R RN L
A HIER
TXDZ;)O

EBICOWT, FOEREER JUEOCERFTEART -
BADOBEE Yy 2HIE L, EREE» SERER Y OHEEY
%ﬁ%‘f\:o

1. £ B 7 &

1-1 [FiEstB =Wx ASTM E9-52T wwL7z/io T
SWELEB(BE1BRB) %7 » 2 7 ~EIF IRFBMBICE
B LTy, RRAOSTERERI8mm, £+ 75mm,
EEERSOmmE Ui, v X 3 OflBE~ 7 v AYE
(£53500) & W TT 7 o 7o

1.2 EERE mEREEs L OmEnEE G OEER
SR & B BB A B L CRBRICH L, B2 CRIED
AT - TWABAEBT I ok, EREHEDRD
X BD, BOEBYHWTRBRAEOBEMTE T4
By Lo FHEIHIIEEL0% L 00 25.4mm FR % FED
AEXZLDENDT, SHEREEREEEOMTIEs 77 7
AT 7Y - 2EERUTHEBERY TEHKE/AESCL
tro WIMBEREOBAIFEEH AR XL, FTHEREH
Wize

2. [EFRMEED S EERY OHE

BMERE R b L O MR F N E LR L O@ET L
25 B ET B, @31E ENGESSER @ tangent modulus
mam?mié%@f,%@ﬁ%%%%,ﬁ%ﬁﬁmmﬁ
EEE D & L TR % RRE & O HEICH W,
_n* E _ 2% E

(kl]r)2 A2
- w2 By _ w? E

KIJn)2 Az
Zowe oot BERISS, kg/mm?
E : itk fr%, ke/mm?
E: : 50t R%k(=do/de), kg/mm?
l: BEEY, mm
kl: BEHEY, mm, FRmEEO L& k=05
EERD & & k=1

(1)

[

2)

r: BEFEE, mm

EfRBRTRDI, EH—e X3 (0-8) BRI DM
¥ B, sEfmutetish B 2HHL, (DR ITRLE
- TEBERT—MERL (6-A) BEIHEETE %,

3. R B R

HRIF /T 0=y A4 2014-T6, 2017-T4, 2024
-T4, 7075-T6, R XOMHAT VI =v »4&& 5052-F,
-0, 5083-F, 6061-T4, -T6, 6063-F, -T4, -T6D%E 8
BEI2ZEBC DN TR o loo Tads, —MHEE A ELESH
S84l ToONWT SO /D ER L,

o-€ it LU oA HRIZRKEBTEHENCENE
B, BIERBERY OBA %, BEITHEE L FERER
BTN bR TRRE L, Ak, HAREEH—e =
: BRATRABARE Leo', BUOREE b > TEE
REEDISDTH b,

D EDHERMNBHD L, EMHEEEL B XA L
S TROTEBEBHITERE LAY LSBT HT LR
bbb,

3L ik

1) EETIREES . mEREEE ED (1961), ov it
2) tz&xi¥ F. Bleich: Buckling Strength of Metal
Structures (1952), McGraw Hill

g ITHEEL PHTRK

(BFI4IE 1 A

& =Xz B T HPE SR

1 —



o, Kg/mm?

BFFIE ST

BHE1L E & 3 B

Eoo@® B 0= 51 % : "
# S TR A, BN R M, F i ek 5 8 8 v, i e, HERPERE,
kg/mm? kg/mm? kg/mm? kg/mm? % kg/mm?2
S .5 41 37.1 21950 38.0 4.3 37 21300
do/de, XI10* kg/mm?
O 0.4 0.8 1.2 1.6 2.0 2.4 2.8 3.2 ,
\
45 . 50 \
\
\
40 o€, 5k \
i 1 \
s-—{o- &, Ef His 40 % %35 oo 7\
< o o o 1
0 2 E g)° o TIAE
/ 3 5 0 ® kEE
| » 30
25 © . Pe\ o
2 b E
/ g E@ 20
15 ® H
/ 3
10 © 0
5 \_
0 0
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 0 40 80 120 160 200 240
AEEXY & % R A

g1

- & W & B E E @ # SS 4

(HB%H41$1H) @ 1 X 8% & B T 8% ¥ =t = %+ S~ B A

— 9 —




(7-1. 3)

E e " 5l w» 4
# H ) . .
Jer 3 , R ¥, Bl iR B ¥, 0 AR B,
kg?inrﬁx% kg/mnjljz i i{!hgf;hmﬁjn%: kg/mm? % kg/mm?
40.5 7600 54.5 12 7450
" 2017-T4 23.0 ] 7450 51.5 14 7300
do/de, XI0* kg/mmt
600 2.0 3.0 4.0 50 % 08.0
l &
\I~=do/de e e
O~—d BE o~
0/de g;gg/ ?\ 50
- O M &
o s ; o WEEE
«E L%y 'l{w B 40 fo)
E / [9) 13 °
f} b b/ .
Y 8 N
© ® o
2
5 = &
& 2 B 20 N
o \
— |
o p 0
0 0.2 0.4 0.6 0.8 1.0 1.4 1.6 0 60 80 100 l
AEXT e % it A
2820 & h 7 z & 2014-T6
dofde, X10° kg/mm?
0 0 2,0 3,0 4.0 5.0 6,0 7.0 8.0
48 50
40 g —€ a1
> d i Capma E
1.3 S st NS o B
pv3
2 . o THyEnlEz
. 7 S . o MHEE
[o]
pV4 .
. 2 \
° 24 B \oi
o 2
& §
16
S
10 \P\\.
8 T —]
0
0 0 60 80 100 120
0 0.2 0.4 0.6 0.8 1.0 1.6 G Y
o¥ex: & %
%3 (=" & 2017-T4
- = ‘ "%
(WR414E 1 B) SEEXEETE THEAERKX=EE i

R R




Eom #  H { 5 m =
H B |y & m \ maib R | A B, , ‘ 3 ® v, ‘ ® v, ‘ 08 9 B 5B B
kg/mm? kg/mm? kg/mm? kg/mm? kg/mm? kg/mm?* % kg/mm?
2024-T4 41.0 45.4 7600 44.0 46.7 1 60.2 \ 14 1 7400
7075-T6 43.0 62.5 7550 49.0 60.0 ‘ 66.8 10 ! 730
do/de,  X10° kg mm?
0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0
48 o :
AN i 50
40 Fra T
A L
w ;u/lu‘ 40|
£ o/
) 5 % 8 o WHHEE
X £ o WREE
v ! 2
o |
ﬁ 24 g 01
:3 -,
& ﬁé 20 N
H 16 &
0]
8 10
— |
° 0 80 1 120
0 0.204 0608 1.0 1.2 1.4 1.6 20 4 60 0
BREXI & % BRI A
®4R HE h 7 v i o= v oA fH & 2024-T4
dofde, X10* kg/mm?
g0 10 2.0 3.0 4.0 50 6.0 7.0 8.0 .
&0 ! \
. s \
70 S\
\\
50
N
- o]
" O‘—da/de,%lafy’ ~ \ O FgEEE
E. S o [ ] ﬁﬁj;ﬁ
}E” 50 . | E 40 \ &
Y3 5
© N p o)
% ¥ 10
2. R [}
B’ 2 o
& % E
# 90 h
o
20
: 10
10
0 0 )
0 0.2 0.4 0608 1.0 1.2 1.4 1.6 0 0 40 &0 80 100 120
LHEX: €, % MR A
g5 B hHo7 orv i o= 9 A & & T075-T6
(HRALELR) SIEXBEEE M H  ww
' T omN B

4



(7-1. 5)

o, Kg/mm?

ARG

SHEN O Kg/mm?

E Om B 3 ®m o ®
# g oaom, ! m , ‘ wakRE | & A B , | smamy, | W v, 07 R 2,
kg/mm? kg/mm?2 kg/mm? kg/mm?2 kg/mm?2 kg/mm? % kg/mm?
5052-F 6.2 13.4 ‘ 7150 11.9 13.6 2.5 27 7000
5052-0 6.6 9.4 7250 6.9 9.8 ‘ 20.5 31 7150
5083-F 18.0 21.6 7600 2.5 t 22.9 l 36.8 16 7950
dofde, X10*° Kg/mm?
0 1.0 2.0 3.0 4.0 5.0, 6.0 7.0 8.0 16 Y
24 \\\
\
© ° ° %
°o° dg F §\
12 ? -2 A
o O] N,
g ° 8 X2 \
~ [ © @ \\
3 . \
@ ce o [ \
g %O o o° [ ) \
© e s % o \\\\ 9 X
R 8 {< hd \\\\ o
e © —~— o~ S 8
L i 4
0,0 —do/de, [E s
OF
4 0 0 TR IEE
® © [k EE
0
0 : G 20 40 60 80 100 120
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6
wEk A
A¥eX: & %
&6 i & 7 » T = v & & & 5062-F,-O
do/de, XIP kg mm?
X0 2.0 3.0 4.0 50 6.0 7.0 8.0
\
25 ’ X
|II ?& ,/” \\
254 ’8?’\/ - L [} b
e Teos b
\\~~7/:;,// 6 o df / 20 O pS o) \
T T ~.e9 d - \\
20— S I il o ° ; No
T~ £ \
O ~do/de, Figh 9 .4 0
15 s
R ®
E 10
10 # o MEE
® FIKEE
5 5
0 0
0 0.2 0.4 0.6 0.8 1,0 1.2 1.4 1,6 0 20 40 60 80 100 120
AHEZt g % mEl )
g7 5 W & 7 v ¥ = v A & & 508-F
. , , A 3B IA
(RRMLEL ) @ 1 XX 6 & B T Pk =X = %t FEE L
. 3 m‘

S



O, Kg/mm?

AFRIEH

E @ B & 3 m B X
o " womom | m oW wamRE |k owo®m | @ # | slmmy, | @ ¥, 3 1 4 B,
kg/mm? kg/mm?* kg/mm? kg/mm? kg/mm? kg/mm? % kg/mm?2
6061-T4 12.0 19.8 7250 17.0 19.6 32.9 18 7150
6061-T6 31.0 33.4 7400 31.0 33.3 36.2 16 7150
6063-F 4.6 7.0 7150 7.0 8.0 14.3 33 6600
do/de, X108 kg mm?
0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0
8 &0 .
45 \\\ ]
\
% 3 o o FHEE
40 Tewe el \\\ o o FEE
) A A\
30 5
N
25 2 ég
. 20— 2 T4—d
S d
20 R °
R < g
15 ! =
I
N 1 o
10 ! - q o
: (] [o]
5 !
« :
0 I 0
0 0.2 0.4 0608 1.0 12 1.4 1.6 0 20 40 60 80 100 120
At x: €, % MER A
=8 m & 7 A~ T = 9 s & & 6061-T4,T6
da/de, X10° Kg/mm?
0
Q1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 20
\\ o M
\ o HHESE
i \
® \
£ S Sl . \
£ Q‘{ L1 Gze,ﬁ% e \
2 N LT N \\
[ e S N N S
) O~do/de, 5155 1 ~ N
b I \ | N
6 ! g 10 S
T S N
R o ! ~
= oy R A h
% T 12 o~
’ i . \\\
: B S ——
i [¢]
N |
2] +
|
|
|'
0 ! % 20 ;
0 0.2 0.4 0.6 0.8 1.0 .2 1.4 T.6 ‘ 40 0 80 100 120
s .3
SHExs & % mEK A
LI W A ¥ v ¥ = v A & & 6063-F
ERAIET ) s A B
EEXETESEITERERRXS% B

— 6 —



E @ # X | T _
H ® e | | W7 58 90 14 0 B, 1 BB R ] ® o | slmEmy, | ¥, 0 R
kg/mm?2 kg/mm?* kg/mm? kg/mm? kg/mm? kg/mm?2 % kg/mm?2
6063-T'4 4.7 9.8 6950 ‘ 7.1 9.3 19.6 38 6800
6063-T6 11.5 17.8 6950 l 14.0 16.9 ‘ 22.6 31 6700
do/de,  X10° kg/mn?
1,0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 _
12 Jﬁ\ P 20| z
\ o851 \
i -
108 ot R \
\\\ -7 6/5. \
\\ /// ]< \
e \] - \\
£ i
8~ T " \
> | q&Zdo/de, 31 £ \
,' T 2 . N
-~ O N
A ! e g1 S s
R %’@ © o ° \\
=3 \%\+ g N ~N
## ~
4 ez} \o\€ N
@ 7 & \\O \\\
5 d =
2 i o Wik
| o WREE
|
0 3 0 :
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 16 0 20 0 ) 80 00" 120
AHER: &, 9 .
;% @E & A
10X m & 7 v & = 9 A & 4& 6063-T4
dafde, X10° kg mm
240 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0
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