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On the Hot Pressure Bonding of Titanium to Mild Steel

by Shujiro Suzuki

A study was made on the bonding of titanium to mild steel. The hot pressure bonding
method was conducted in vacuum, and pure silver was used as a bonding material for

titanium and mild steel.

Bonding strength was evaluated by measuring tensile strength and shearing strength.
The diffusion layer was observed by means of the measurements of micro-vickers hard-
ness and X-ray microanalyser and also electron microscope observations.

Results obtained were as follows:

1. The bonding material showed high strength, when it was thin.
2. Bonding strength was more or less affected by pressing time within the testing

temperatures.

3. Bonding strength increased with pressure at constant temperatures except for the

pressure of 50 kg/mm?2.

4. In general bonding strength increased with temperature at constant pressures.
5. Maximum tensile strength obtained from the test was 40.8 kg/mm? and shearing

strength was 15.8 kg/mm?2.

6. There existed the diffusion layer between titanium and silver at the temperature
above 750°C, and-at higher temperatures the diffusion layer became thicker as the
pressure was increased. The diffusion layer was found to be TiAg by the X-ray mi-

croanalyser.
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Fig. 1 Schematic diagram of the
hot pressing apparatus.
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Photo. 1 Appearance of hot pressing
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Fig. 2 Relation between vacuum in apparatus
and variation of temperature.
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C: Silver

D: Bonding layer

E: Mild steel

Photo. 9 Electron-micrograph of the bonding layer between silver and mild steel. (x10.000)
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The Effect of Heat Treatment on Fe, Si in the
Commercially Pure Aluminum Ingot

by Eiichi Hirosawa and Masahisa Nace

The effect of heat treatment on the behavior of impurities (Fe, Si) in the com-
mercially pure aluminum ingot containing 0.5wt% Fe, 0.15wt% Si has been studied by the
electron micro prove X-ray analyzer (Shimazu ARL-EMX2).

Eutectic compounds containing Fe in cast state have been formed :in the ingot. Little
change of intensity of FeKa X-ray in matrix has been observed in wide range of heat

treatment temperature (300°C~630°C).

Silicon which has been in solution as cast state has been .precipitated to the eutectic
compounds by heat treatment at the temperatures in a range of 300 to 630°C, but diffused
out the eutectic compounds to matrix at 630°C.
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Photo. 1 Electron beam écanning image of the commercially pure aluminum ingot heat-treated
at each temperature for 13 hours.
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Fig. 3 Point analysis of Fe, Si at matrix of the
commercially pure aluminum ingot heat-
treated at 630°C
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Photo. 2 Electron beam scanning image of the commercially pure aluminum ingot heat-
treated at 400°C.
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Photo. 3 Electron beam scanning image of the commercially pure aluminum ingot heat-
treated at 630°C.
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a) Not pre-heated. (as cast)

Photo. 4
Electro-micro-structures of commercially pire -
aluminum ingot.

¢) Pre-heated at 550°C for 29h



(22)

T xR &8 & B & B

January 1969

a) Not pre-heated. (as cast)

b) Pre-heated at 450°C for 24h.

Photo. 5 Micro-structures of commercially pure aluminum ingots. ( x800)
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Notched Fatigue Strength of Al-Zn-Mg Alloys

by Katsuzi Takeuchi, Eiji Tanaka and Toshiyasu Fukui

This study was carried out on the notch effect up to 5.8 of theoretical stress con-
centration in fatigue strengths of 15 sorts of extruded Al-Zn-Mg alloys.

The fatigue properties were examined with Ono’s type rotating-beam fatigue tester,
and the fatigue strengths were determined at 107 cycles.

The fatigue strengths decreased with the increase of sharpness of notch up to 3.0 of
theoretical stress concentration, but they approached to a nearly constant value for
further increase of the sharpness. When the notch of specimens was not deep, the alloys
having high tensile strength showed higher fatigue strength as compared with the alloys
having low tensile strength. Notch fatigue factor of the specimens was smaller than the

theoretical stress concentration.

The effect of heat treatment on notch sensitivity was observed remarkablly, and the
notch sensitivity of as-extruded materials (F) was the greatest values. The value of the
sensitivity in T4-treatment was smaler than that of T6-treatment.
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Table 1 Chemical compositions of specimens.

Chemical composition (%)

Material(®
f Zn | Mg | Mn | Cu | si Fe | Cr | Ti

7002-T6 3.69 2.70 0.21 0.84 0.08 | 0.17 | 0.18 | 0.02
X7005-T6 4.65 1.52 0.47 0.01 0.07 | 0.17 | 0.13 { 0.04
X7006-T6 4.23 2.09 0.20 0.02 0.07 | 0.16 | 0.10 | 0.02

7039-T6 4.14 2.82 0.25 0.02 0.13 | 0.27 | 0.17 | 0.02

ZK41-F,
“T4.-T6 3.90 2.36 0.30 0.01 0.05 | 0.15 | 0.01| 0.01

ZG43-F 4.33 1.56 0.29 0.05 0.07 | 0.25 |<C0.01f 0.01
ZG43-T4 4.14 1.64 0.31 0.01 0.09 | 0.15 |<0.01] —
ZG43-T6 4.27 1.63 0.31 0.02 0.12 | 0.30 |<0.01] —
ZQ50-T4 5.02 2.07 |<0.01 0.01 0.08 ; 0.13 |<C0.01) —
ZQ50-T6 5.15 1.99 0.01 0.02 0.12 | 0.29 |<0.01}] —

Alloy A 3.92 0.45 0.01 0.01 0.04 | 0.15| 0.19, 0.01
Alloy B 4.02 0.96 |<0.01 0.08 0.03 | 0.05 |<0.01j<0.01

Alloy C 4.37 1.11 0.01 0.01 0.05 | 0.16 | 0.20/ 0.01

(1) 20mme¢ extruded.
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AR N AR BN SBRE (B& 8kg-m,
1700rpm) % fvy, HBRIIMEER 104 /L 2X107 @
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WaHZ EE LT,

YRR iR (b=10mm¢, D=15mmé¢, L
=150mm) & L, AT R 7 — 87 v & A FER
$400 tE B & Lico UIRFERA XOIRXEDER d=10mme
) 60°—V'§§£%>5‘(@Jk“623) n, 7039, ZK4l, ZG43, ZQ50
BIUOSEBITROESR (= 1mm, EIREDHL p I
1.00, 0.50, 0.25, 0.125 L ¢* 0.06mm o SEHE L,
FOMOMEL t=1.26mm, p=125 L 0.30mm &
L7=o Neuber OFHERKIC LD L&, BREHK a: i X5IHEL
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Table 2 Mechanjcal properties of specimens.

Tensile properties Brinell Charpy
Yield A hardness | impact
Material Heat treatment Esfgo;gth g;:iggggh g;rréfi{i&% Elongation Redu(::ftion number [%’ﬁlue
offset] streng %) area ((10/500/30) | notched]
(kg/mm?2) (kg/mm?2) (kg/mm?2) 9 %) ) (kg-m/cm?)
7002-T6 } 465°Cx1h W.Q., 43.6 52.4 65.5 14 26 126 4.2
X7005-T6 1 week aged, and 120°Cx48h tempered 46.9 51.1 63.8 14 30 127 4.1
X7006-T6 465°Cx 1h W.Q. 50.9 53.3 64.8 13 2% 129 2.9
7039-T6 } 2 weeks aged, and 120°Cx48h tempered 50.3 54.4 64.8 1 19 132 1.9
ZK41-F (As extruded, 1 month aged) 33.6 47.3 54.6 11 14 102 6.4
ZK41-T4 igggxgx‘ 3vv. 8., g énonths z:iged 31.5 47.2 54.8 12 15 98 . 6.1
ZRA-TS ({005 950°C iy Feonaoyad Be% 47.5 51.6 69.0 14 - 182 4.7
Z G43-F (As extruded, 2 months aged) 32.5 44.6 49.5 9 12 94 —
Z G43-T4 465°Cx1h W. Q., 1 month aged 28.9 1.5 50.9 16 o7 110 6.8
2Ga3 16 | {NCHIR Wi 2 weeks aged, 46.2 49.3 63.1 14 3 116 3.5
ZQ50-T4 ngggx%ﬁ ‘;vg. 8., ] monl‘gh age&i 35.9 49.5 55.9 12 12 100 —
_ °C % . Q., 2 weeks aged,
ZQs50-T6 | {0 e WS Cemposos 54.7 57.4 66.2 12 16 130 2.3
Alloy A 65°Cx1h W. G 1 week aged 8.5 15.4 34.0 3 75 48 12.9
°C x - Q., 1 week aged,
Alloy B }and 120°C % 48h tempered & 26.8 2.1 — 2 - 93 -
Alloy C 33.5 38.1 56.5 19 49 97 7.4
zhEn 1.9, 24, 3.2, 41 XU 58 1T, BHIT18 %k
34 ‘ ——
o) 3.0 &7;;%)0 oay=1. .ak:3_12 i
R N 30 —t+ & =1.9a =4.1.
EIREIIIESID £ £ & UTEDORIRAEF I TSI o =24+ =58 |||
N LN
RUTHAEL, BETEE: KR T £0.02mm ofific 2 ay T i
- 8 | N eoretica
55 OB LT, £ 22 /%r NI 1 Tyostress
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je2] N ™ ™
. . 218 S I oae | | factor, ag
3. ERERL&LUEZR 2.4 N ~- Il
2 14— TT N TRt
o a T
31 TéHotirEHAE 3 1 e L 1
. s : ] S Sl Z T
S-N fhfgiafR3=H & L Fig. 1 7039-T6, Fig. 2z S v T[] __fﬁ [ la
ZG43-T6 %771, Table3d r 4 & £AEDIFENRX &4 ’ | . han 5‘,7—»
5 . . N = 2
k{%ﬁ ,Bn %%ﬁ%ﬂ%ﬁf:o KB“%C%%PCOL\VC@E_# 104 105, 108 107 108
THEDEDL5ThD, Cycles to failure
1) FRBBRFOEN BRI EAAELE SOWTLD & Fig. 2 S-N curves of ZG43-T6 alloy.
15.2~18.9kg/mm?2 O H ), 7002>7039>ZQ50= Table 3 Fatigue strengths of specimens.
X7005>ZK41=X7006>ZG43 4&DIHCE . B3RS Fatigue strength® (kg/mm?)
& ﬁﬂ4§‘§ 0)%5{/%72*&5 AL Fig- 3 o X 5 7573: D ’ ?"C Material ;I;lgfgg;'etéial stress concentration
LI TR &5 3R E OB b OIRFEIGR R 1] 18] 10] 24] 30| 32] a1] 58
LEWEAAZ B, Lo diEBOBRITtmO 7 v 3 = 7002 T6 | 18.9 106 — — 83 — — =
. . _ X7005 T6 | 17.00 11.00 — —| 9.00 —| —| =
HO e h k< — Ui, 7039 T6 | 177, —| 12.1 9.3 —| 8.7 6.2 8.1
F 135 — 9.8 82 —| 67 6.1 e.2
34 > R —— . : ZK41 T4 | 17.6) — 1.1 101 —| 10.4 10.5 10.5
‘ | - ocax=1 eay=3.2 TT T6 | 167 —| 11.8 10.5 —| 9.2 9.2| 8.6
| L, =19, =41 1
30 N s 2y oY F | 12 —| 74 73 -] 71 53 61
o6l N I ‘ ZG43 T4 | 155 —| 10.7 101 —{ 9.1 11.0/ 10.0
—_ N N Theoretical T 6 15.2 —| 9.6 9.2 —| 9.2 7.2 5.9
NE 29 \ N stress
£ N :\k‘ I concentration T4 | 1520 | 122 10 —| 10.1 10.1] 10.1
EIIRSNYR P~ factor, ak ZQ30 T6 | 17.3 —| 104 102 —| 9.2 7.4 9.1
=z ] i 1
N Ry = 7 Alloy A T6 | 95 66 —| | 68 — | —
214 S — 1.9 Alloy B T6 | 1.2 —| 7.9 8.0 —| 81 7.6 7.6
& 10 TR TTTTmE T 2. Alloy C T6 | 136 91 —| — 8.6 —| - —
S e 2 - M 107cycles
¢ L] : X ) ,
4. 2) o, Fig.4 & 513l . %, #EhCENE
2 s .
104 105 108 107 108 3‘57201@7(@5 (Blc@l@ﬁ) %&_ of%ﬂ%ﬂﬁ%&ﬁ@

Cycles to failure
Fig. 1 S-N curves of 7039-T6 alloy.
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Table 4 Fatigue strength reduction factors of 20 l
specimens. % T6 treatment
107 |
Fatigue strength reduction factor,® 8k 18]—\ 0" cycles
Material ’fl‘heoretical stress concentration
1.8 ac:OQr, akZ 0 3.2 4.1 5.8 16 © 7002 #zKk4l
. . 4 3. . . . = \ A X7005 YZG43
7002 T6 |18 —| —| 228} —| —| - g \ v X7006 ©ZQ50
X 7005 T 6 | 1.55 — — | 1.89 — — — E 14 & 7039 |
X7006 T 6 | 1.48 — — | 2.00 — —_— — =
7039 T 6 — 1.46 | 1.90 — 1 2,031 2.86| 2.19
2 1 X7006_alloy
- F — 1 1.38| 1.65 — | 2.02| 2.21| 2.18 S ‘
Z K41 T 4 — 1.59 | 1.74 —| 1.69 | 1.68| 1.68 = X7005 alloy
T 6 — | 1.42| 1.59 —| 1.82| 1.82] 1.94 9 NN |
2 10 N
F — | 2.05] 2.08 — | 2.14| 2.87| 2.49 kS a ZK41 alloy 4
ZG43 T 4 — | 1.45| 1.54 — | 1.70 | 1.41| 1.55 8 ZQ50 alloy .
T 6 — | 1.88 | 1.65 — | 1.65| 2.11| 2.58 ]
\@ 7039 alloy
ZQ50 T4 | —1 1] 151 —| 150] 1.51] 1.5 7002 alloy ﬁ/
T 6 — | 1.66] 1.70| — | 1.88| 2.34| 1.90 6 = v
<G4z o
Alloy A T6 | 1.44 - —1 4} - - - Oy
Alloy B T 6 — 1.42 1 1.40 — | 1.88| 1.47 | 1.47 4 | |
Alloy C T 6 | 1.49 — — | 1.58 — — — 1 2 3 4 5 6
(1) 107 cycles Theoretical stress concentration factor, ax
Fig. 4 Fatigue strengths of notched specimens.
24 : T T 1.0 T T
6 treatment Th i
~ S_treesosrehcal O 7002 A ZK41 Té treatment
€ . - 7
£ Ol (107 — ) concentration A X7005 Y ZGA3 107 cycles
£ 00 w (107) =1.5850.607 factor, g | 09 © 705
2 ° ] v x7006 & £Q0
—/ o)  — _o_____.---—-—"':)—" e 7039
A 0.8
- f'e) o
X7005 all
bs 0.7 \\ ‘ alloy
= 12 " \ \ X7006 ailoy
()] -
2 A I r1.8~1.9 h\ 7G43 alloy _|
g —_ _T_A—_ A i i _ |
. Q s - @ 13.0~32 = t R a_ ZK41 alioy
> 8 V% 58 | \ -
= ZQ50 alloy—
L2 . °
A w alloy
\d
48 50 52 54 54 58 60 Q//Oyo
Tensile strength, op (kg/ mm?)
Fig. 3 Relations between tensile strength and
notched or unnotched fatigue strenghs. ~.
0.2 .
WRELTeY, ZOEMIIAAEL B THS, Inls, 1 2 3 4 5 6

WENDEE D a>Be Thoio

BRI 1L 5R X 1k ZK41>ZQ50=X7005>7039=2ZG43=
X7006=7002 4 &DIECEMEE DL 5 ThHA, HiB
@ Pig. 3 TR ERMX L OBRERWTRIRT A EDED D
LN LD, BRI W E ZIEEERF OSGA& L
i, SRR OB L ORENEX L5, a3’
Ep Bt/ ¢t ENERIIRTE—EM/E T, Tihbb,
BB X OB b DIIEEFERA DENR I BRI E
b, FREIGEZZZIUE EREIN TN WD TH S,
3) 7r3s, X7006, 7039, ZK41l, ZG43, &4 A,B &
L OCOGRFENERE % o & OBFRCRRET % &, Fig.6
MLBNDB, Tibb, Zn &2 3.9~4.3% OFESTKRIT
% Mg MBS IRENVAR CR JIETHEOBE R bhs
Bo MDA/ NEDIRI S DEE L B 50 % Lty
2, EHEE LTERBEBWESIE Mg BD% WS EENE

Theoretical stress concentration factor, ak
Fig. 5 Notch sensitivity of specimens.

DB, WRBGL RDBEONTEINE {TeDd T EMN
Riizxhs,

3.2 PIREARICHIFTEBIOR

ZK41, ZG43 L0t ZQ50 444 F, T4, T6 Hto4)
RFNEX LUREEY o L OBRICRWT Fig. 7 B
W, ENEX R XU B IXETE® Tabled & 4ichbeT
R LT

D TEEEBRA O FEh BRIk ZK4l a0 T4>T6>
F, ZG43 & &3 T4>T6>F, ZQ50 44 ix T6>T4 @
IECh otz MOBMBE 7 L3 =y LEE&DEAIL T6
B T4tk b 1~2kg/mm? @~ LRI % bD0DNR
WETHHMR, ZK4l IO ZG43 441250 X5k b
nhsolze
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18 T
Té6 treatment
107 cycles
16 -
= \\{7039 alloy(4.1%Zn +2.8%Mg)
E \ | \ |
E oy X7006 alloy(4.2%7n+2.1%Mg)
o)) 1 ‘
At | i
< 12 ZG43 alloy(4.3%Zn+1. 6/Mg)
o | | .
2 </Alloy C (4. 3/Ln+] 1/Mg)
% 10— \: LMoy(C% 9//_n+2 4% Mg)
8 | Alioy B (4.0% Zn-¥—]
\ +1.0%Mg)
JoMg)
6 (3.9% Zn+0.5%Mg)—% .
|
) |
1 2 3 4 5 6
Theoretical stress conceniation factor, @k
Fig. 6 Fatigue strengths of notched specimens.
- 18 T T T T -— T
£ | I
E ‘ 107 cycles )
914 - !
= \ a k
= a 414 T4
% 10 \V\k 16 &u_rk v T4 ¥
= F oo v
© 6 b\n__o._ ——F 16 |
g ° |
2 0 i ZK41 alloy ZG 43 diloy ZQ 50 alloy
o 1 [ I L L I
1 i i .
. 08 T4 L ..
& | \%{L T6 & T4 \‘\A':‘_Al‘}__‘\_
~ o4 N = | O 6 NN Te v
' o~ F ™ T “~—
1/ @ 1/ax ——— Vg " t—_]
J L i " n L 1 L L
0 1 3 5 1 3 5 1 3 5 7 -
Theoretical stress concentration factor, ak
Fig. 7 Effect of heat treatment conditions on
the notched fatigue strengths and
notch sensitivities.
2) a. LEIRENEIOEFRIES1IEE £{HUTS
B, ORENGE XL T4>TO>T OIRCE <, WRERE

1k F>T6>T4 Ol Ak E v, Tihbb, UIRENKRID
RN DN2IE TR b - & bFEF LWL THED, L

b 3EEF-ETH o7,

3) ok, VIRENBIXE LRTLHE SAéﬁaﬁmi
ZKA1 £&1bo L bEWEER LD, ’@k@?ﬁﬂa T4 7A0)
BETHRIIEM L D /A&,

3.3 YIRHEBRKFO S-N m&o)ﬁéﬂlﬁ

PIRFABRF D S-N fiffa5s & PRPBHEE RS S
DHRBBDo fok z1E, Fig.1 © 7039-T6 #1% a=41 &
5.8, Fig. 2 ® ZG43-T6 % Tix ax=24~41 0% S-N
AR ARE B 109~10° OFFHIC 5\ TR DNk D
FRE R L, TREQIEIC R HWEE TOFMAK
EWo COMBEAEHLINCT B2 ZK41-T6 $H2-D1T
HOBGREE 180rpm T {772 o 7z #EE# 102~10° OHifH
BT HRRASMA T BT /202 Fig. 8 THY, an=
41 O S-N HigIC AR BB b, BARSTULSIRT
RY LD ARE SO0 THS 5, \

Table 5 1% T6 112>\ T S-N @%ﬁ%’%ﬁé&@ﬁﬁ% ’
L, ZEnbAI Zn+Mg En {nafcastnb
NThbo BE b2 SNt Zn+Mg EXDin e
BB WIIRIT, Z<mD EBRNIRTRLIAEA

M b, Mk, FIOTHOBEEITZGI3EE0a:=3.2
46 ‘ o
44 N\ .

\ \<L cava 130 mm
40 - eavw 1700 rpm —
TN
E 32[~ X -
g 287 Theoretical -
\ - stress

2 24 < - .concentration]

e % \ factor, ak

&

20 7 \k\ o |
4 \\VA a v °
14 N \\\. A
N . %Y < ] 9
12 \ e i
N 4 !
g - T /5;8 .
10% 10° 104 10° 10® 107 108“‘

Cycles to failure

Fig. 8 S-N curves of ZKA41- T6 alloy v

BLE, ZK41 & ZQ50 A& aK_24 LJJ:T&*& LD SN
@%%/Jw_ l‘oz"w‘_o '

oEE, BE Lo SN Miaoiss, 2024- T4 Hciafs
Uiz &5 I TT CREsR Lf_?ﬁgﬁﬁ“oﬁﬁzﬁbiﬁﬁa EEIRY
‘cup and cone fracture E IR LY, As=ERD ZK4l, ZG43
B4 ED F, T4 B LBEAZO L 5 IR oT s L
nL, BEOBIRD S-N s R LTS, 7o &2, 7039-
T6 0 a=19 OE4, FRET ZG43-T6 #o axz‘ig
LT 58 foc&m"fowéb\a‘%imr“ﬁm}&‘zi% bta”%ﬁ}#
V%b\fi) cup and cone fracture 73:% B, —~Hek
W, &fz %40 S-N HE%%%T@*%A’C&B/)’CZL)%OD;‘?

Table 5 Type of S-N curves of notched spe(:lmens

Type of $-N curve : O Ordinary type
© Some humped type at 105~108 cycles
@ Humped type at 105~10¢ cycles

Theoretical stress Material o
concentration — - * -
factor, @ Alloy A Alloy B Alloy C ZG43 . X7005 Z K41 . 7002 7006 7039 ZQs50
1.8 or 1.9 O [ @ O (] O O o - @] O
2.4 — [¢] — o — (@] — — O [
3.0 or 3.2 O @ » [ J [ ) (¢ (] O o
41 - o - L - ® - - ) °
5.8 - 0 — O — e} - - = ® °
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BWEARZT BN WE& Dol LeiiaT, B%
3o S-N g/, b B¢ cup and cone fracture
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FHABIC X o C B~ f5R, Wb ARSI
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D TILIRINA D Do

s, 4) HO BIREBRFO S-N g Bx & fli
2017-T4, 2024-T48.D, Av24 4419, DTD683 4407 ¥
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Development of Aluminium Alloy Pallets for
Transportation of Copper Concentrate-Ores

by Katsuzi Takeuchi, Sizuo Nakayasu and Sazuku Nakamura

Copper concentrate-ores are generally filled in hempen-bags and ftransported by ship
and railway from Peko Mines Co., Australia to Sumitomo Metal and Mining Co., Japan.
It has been required to rationalize the trans-shipment works of the ores, and to protect
from the ignition in the accumulated hempen-bags which are charged with some moisture
when atmospheric temperature is rather high.

These problems was solved by adopting aluminium alloy pallets since a transport
ship “Spensa-maru” used exclusively for copper-, zinc-, and lead-ores had gone into service
in February, 1967. .

As regards the design of pallets, there is not other proper means than to expect
that the load is distributed uniformly on the pallet. However, if and when the practical
load should not behave uniformly on the pallet, the stresses in frames are apt to be
higher than the calculated values, and deformation of lower deck-boad in second-floor
pallet is observed because of jagged arrangement of hempen-bags. This type of stress or
deformation, if it is small, does not affect the practical use.

As could be accordingly understood from the above mentioned facts, the loading test
must be done by using the practical materials.

And necessarily, it needs a special care when the pallet is operated by fork-lift track,
and the pallet should have the construction which enable to be repaired or reinforced

easily.
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b OFFHER [ THREI N TN, FBA2
4E 2 F o BAFME—OR, 8, PEEERR [TRAZ
FHl A2,000 E&E P )G L, FE, FAEEE, WK
DOSHL & FEHBHOEREEZX 2 2/ vy FHIEFRN
BREN. 1RO vy PIF4A0E G2 t ) 24,
INE 6 BERT, BMANK ¥k HEE BT S
L, BIROBEHEET S & & B, BRI 2EXDE
LT WE, KBE7vIi=v asggiliivy O

il

* e, 18 (1968), 586 wwHE
wOpigeEs TEEL

sksksk Eﬁ%%ﬁg
R

1

BHECELETORE, Svy FORE, TERRZOM
CONWTCEEDIZEDTH B,

2. ZPILI=ZULEEENSVy PO
BBX TORE

FRAR39EE D BEE i TREREOM TRE, #fly X
V73 =y n A& vy P OLBREN, HEa,
EE, MREE, Bl onwTiThbiiz. Afiv
v MEEBEEIC B 2 MR THE50~606 X T
WA, FOBEENR 100~120kg T, 20 B A5
%<, EBEO LD EWE LN E W) BASTEES
Kol RELE DB ONAOTREE 7 v =Y A
AE&MOLDOT, WEORRTIC X HEH IR 5
SRR ERAT o0tk WlInIT, v~y TRk
L BHMALTWET7 VI =y 2545062 —16H Elivy
P (8 1.2m, £X 12m, X 0.13m, Fv %8~ FiRE
2mm, HWOHEE3mm) RENFREEI, [HEEh
X AMBARERRIMT bz, bbAA, ZHiH
N T VI =y A EEE vy PIRMBEE I N O
WERAR, 7 v-vyBEFRI07 5 -2 7 FEERNE
R, ETEERRL Y CAB LD ThH o7,

HER vy i~ 2 P9 ) v iC R AHMEE A%



(30)

R & 2 &

T4 BREEROHENRERALY (BTBR vy TOM
E8 ) THmAN/, MA4ELLR BHEABRC R
LY DRER,

D 7r3i=vr&e880135 NEROEELED, W
BREBELETH Do

2) Lnd, BETEMEAZINLZOHTILNTE S,

3 HOE ) BEBERKE o,

i EOHRBR L ST, 7VIi=vagEi vy TORA
PREI NI, BICEEROIX D, 2) T, 7vi=y
LE&E vy FOBEENREOR I 21 THY, BER
fe @ AT X B BB B S TR 1 5 5@ E i
AL, LobiBiREEMMEl v S b, TORDM
BT ZENARETH D FOM, NMEOELE, BE
R EbBEL o T D,

FO%, Sif, TrI=v AEEE vy PEEDTS
vy FRREASRERT HHESE LTROEER ST B
7Zo

D 74—~207 MEER LD vy POBEND EW,
T~ 7S vy POLT Ty ¥ 8~ FHCEAINDD
T, 74— 7OMEEBRLTHOMEB A% 2 5 0LENRD
%o

2) WU DAL & IR EERHC K B AL,

3D Iy rUEOMOIRICH LEBE LEWEEK
o TWBZ b, ,

4 v BRI AR EFHAOYE,

3. by FOBEELRET

3.1 NLy bofEE

BIFiORBO b L, 7vi=vrngEil vy FOE
HALRRIE R D & 5 WikE E iz,

~FiE iE 1.3/ mXE X L78mX & X 0.16m, 7=77 Lk

OB x120.165mE 4 5%,

=E : 47kg4-39%
Y PRERCREWCEED Svy TOBRREX 0173
mpF
B 2 5052—16 IR (gL JIS H4104 @ Xk %)
WME: vy FOERBLDEX 12 ton
Nuy F 2EBRBARD L 4 ton

(6 BEREIIIMANIC T 280, 2BEE v -
VEIOT -7 07 FMEEROERTHD,)
ZOHEEAERLTCIBEO vy FEHRETEWEL, &
BORRETiRo TR Lico 20BRBRSWIUHCEE
LcDE ET7 v 8 — FhEET 5 R REOBOAE &
FOBTHY, BRERSICHEBTCEAL TS 7 4 —7
V7 P07 4~ 7 OMR, AEO EREERL S Fig
1 RTRIRO vy FEED AR,
7y %K — FOREIZ 2mm T L F 74850, FMIOR
IARE 3mm, hROM 2 KIRE 25mmTEHE B, D
TS 7V AL CHE Lz, MMOT vy XK~ FO

2

R January 1969
165
=+ 7 IV
| e {oa s o
= j i
?5 1 ”
\ B 71
7 4 b
N f& | j
HES 2 E: a
i el oAb
127 2604
{3

l-81+

—
T =]
p————

555

i IEREE

[ ” i

Fig. 1 Form and dimensions of pallet.
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Table 1 Design conditions and max. bending stress.

(A)
Continuous beams (B) ©)
with 3 equal spans Beanlx Wltlﬁ two Simpl ted
Condition [(564 mm)jacted on| SQial Overhangs >implé Supporte
by uniform load (190 mm) acted [beam acted on by,
(Upper deck boad| o2 by uniform |uniform load

only) load !

: Two layers of pal-
s Six layers of pal- s
Working load - 2 lets on fork-lift
lets in ship hold track lifting

Two layers of pal-|
lets on crane

hanging
Total load 12.25 ton 4.05 ton 4.05 ton
Total design| 18 375 ton 6.075 ton 6.075 ton
g&‘i{g"; moa |  10-3 keg/mm 3.4 kg/mm 3.4 kg/mm
l\éléxrxéslsaendmg —10.9 kg/mm? l —3.5 kg/mm? ' —6.3 kg/mm?
ThbDo FBIEH oper 1IIMMADIE L, 12kg/mm? % -

ELAY

3-3 MRERE

3:31 FyFR—NOWEFRE 7vxK— FOKE
Wikx Fig. 2 wiRkd. EEIF v x4F— F 1 ROWERE
1t 3.44X103mm3 CThAHMD FD ST Z,=2.41 X104
mm?d L%, @ADL HinLizs 20 2im REuT
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t
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o
.
o O
22
O
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Fig. 2 Form and dimensions of deck-boads.
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Fig. 3 Calculated values of bending-moments and
longitudinal forces in base pallet by slope
deflection method (X Total load, W).
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Fig. 4 Calculated values of bending-moments and
longitudinal forces in base pallet by slope
deflection method (X Total load, W).
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Table 2 Computed stresses by slope deflection
method. (kg/mm?2)

The angle of
inclination of 0=0° §=15° 0=30°
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ton | Ty T ag MO a2 [ 18 [0 |12 | 18
Deck-boad BA |+ 7.8/+11.8 BA |+ 8.3)+12.4| BA [+ 8.2/+12.2
B — 3.5— 5.2 —20.7]—31.0 —36.5—54.7
Outside frame | A’ |3 397 38 Fr [730:0 70070 FF [ 55:37854
- = 1.8— 2.7 —16.4—24.6 ~29.9(—44.9
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Photo.l Loading test. (Total load, W=18 ton)
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Fig. 5 Location of wire-strain gauges
of base pallet.
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Fig. 6 Location of wire-strain gauges of -
second-floor pallet.
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Fig. 7 Stresses of upper deck-boad in base-pallet.
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Fig. 8 Stresses of frames in base pallet.

]2 T T T T T T T T T
4
—~ gf- Span AB 3 Centre. of pallet i
o 3
]
5 4l ]
= 9
20 - 6
£ 2 7
2 5
—A4T & -
8
_8 ] 1 1 L L 1 1 I‘ L
0 4 9 12 16 0 4 9 12 16

Total load (Ton)

Fig. 9 Stresses of lower deck-boad in second-
floor pallet.
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Fig.‘10 Dent of reinforcement by 3 ton

fork-lift track works.
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Aol. 10 No. 1 BE#ER Al-Zn-Mg 2&&ikk20T (43)
1%  AA. Standard 19684 : 70002 ) — XA R X OER=TLES

si | e Ca | wmn Mg or Zn Ti Each Total

7001 0.35 0.40 1.6 ~2.6 0.20| 2.6—3.4 0.18—0.35 6.8-8.0 0.20 0.05 0.15
X70041) ALCAN 0.25 0.35 0.05 | 0.20—0.7 1.0—2.0 0.50 3.8—4.8 0.05 0.05 0.15
X7104 ALCAN 0.25 0.40 .0.30 ------ 0.50—0.9 3.6—4.4 0.10 0.05 0.15
70052> ALCOA 0.35 0.40 0.10 ) 0.20—0.7 .| 1.0—1.8 0.06—-0.20 4.0—5.0 | 0.01—0.06 Vi 7
X70078 ALCOA 0.40 Si+Fe 0.25 0.40 1.4-2.2 0.05—0.25 6.0—7.0 | 0.01—0.06 ” 7
7039 Kaiser 0.30 ‘ 0.40 (.10 0.1—0.4 2.3—3.3 0.15—0.25 3.5—4.5 0.10 7 2
70729 0.7 Si+Fe 0.10 0.10 0.10 0.8—1.3 ” v
74728 ALCOA 0.25 0.6 0.05 0.05 0.9—1.5 1.3—1.9 7 Y]
7075 ] e 0.40 0.50 1.2 —2.0 0.30 2.1-2.9 0.18—0.35 5.1—6.1 0.20 7 7
7175 ALCOA 0.15 0.20 1.2 2.0 0.10 2.1—-2.9 0.18—0.30 5.1—6.1 0.10 v 7
7076 0.40 0.6 0.30—1.0 0.30—0.8 1.2—2.0 | e 7.0—8.0 0.20 7 Y
7277 | e 0.50 0.7 0.8 —1.7 1.7--2.3 0.18—0.35 3.7—4.3 0.10 v 7
7178 | e 0.40 0.50 1.6 —2.4 0.30 2.4—3.1 0.18—0.35 6.3—7.3 0.20 7 v
7079 | e 0.30 0.40 0.40—0.8 0.10—0.30 | 2.9—38.7 0.10—0.25 { -3.8-—4.8 0.10 7 7
7179 ALCOA 0.15 0.20 0.40—0.8 0.10—0.30 | 2.9—3.7 0.10—0.25 3.8—4.8 0.10 7 7
X7080 ALCOA 0.30 0.40 0.50—1.5 0.10—0.7 1.5—3.0 0.12 5.0—7.0 0.20 7 7
ZG43 *® = 0.20 0.35 0.10 0.20—0.5 1.0—2.0 0.10 4.0—5.0 0.10 7 7
ZK411> & *® 0.30 0.40 0.20 0.20—0.9 1.0—2.2 0.30 3.8—5.0 0.20 v v
ZK602> {2 * 0.20 0.35 0.10 0.30 0.5—1.0 0.20 5.0—6.5 0.20 7 ”
ZQ508> ey b3 0.20 0.30 0.20 0.30 1.5—2.5 0.10 4.5—5.5 0.10 7 v
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3003 () 9.8 3.53 2.35
ALCLAD 3004 (1) 14.7 7.7 3.68
5052 (1) 17.5 6.7 4.38
5083 (1) 28.0 12.5 7.00
5086 (1) 24.5 9.8 6.09
5454 (1) 21.7 8.4 5.15
5456 (1) 29.4 13.3 7.35
606178 16.8 — 4.22
60637 8 11.9 — 2.98
7039 T 6158 8.40
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T OFRIKEH OF TG ERT o
2) ASME VIII Appendix Q “Basis for establishing stress
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TSRS DENT AT EETH B ik, 518K WRT
EyHmELFERTRECRA 4 5 2 & % ALCAN # o
“Strength of Aluminium” TiTk~NTW5B, F18FEIL
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BI5R  TovFk sy Uiick T BARKRN TV 2 v AREMOREIET]
SITERER (/MDD - #EI/ (kg/mm?)
# " R & (mm) R R S 5 (%)
‘ 1B | e /mme WEEO® | WM
7 & % x v D38 H14 0.25~6.3 4.1 11.9 5 6.4 7.1
(3003) H16 0.25~4.8 16.9 14.8 4 7.7 8.5
s & 9.9 3.5 — 1.9 2.1
7o % % v 508 TS5 H ek 15.5 11.9 8 6.4 7.2
(6063) T 6 Ak 18.3 14.8 8 8.0 9.0
w &tk 1.9 7.0 - 3.7 4.2
7 & % x v B5IS T4 & 95.6 14.8 16 8.0 9.0
(6351) T6 £k 29.5 26.0 10 13.4 14.8
W £k 16.9 11.2 - 6.1 6.8
7 m % % v BSS HIIA 6.4~12.7 22.5 12.7 8 6.9 7.7
(5454) H32 3.7~6.3 25.3 18.5 8 9.9 11.1
H34 0.9~6.3 97.4 20.4 6 11.0 12.4
v &k 91.1 10.5 - 5.7 6.4
7 & % x v DBS HI11A fbik 28.1 16.9 12 9.1 10.2
(5083) HI1B Py 30.9 21.8 10 11.8 18.2
H32 2.1~6.3 31.6 23.9 8 12.9 14.5
H34 2.1~6.3 35.1 7.4 6 14.8 16.6
Wi S 26.7 12.7 - 6.9 7.7
7 n % 5 ¥ 578 H32 1.3~6.3 21.8 16.2 7 8.8 9.8
(5052 H24 0.4~6.3 93.9 18.3 6 9.9 1.1
wiE &k 17.8 7.0 - 3.8 4.2
7 v % x v 658 T4 &k 18.3 1.3 16 6.1 6.9
(6061) Té6 £ 26.7 24.6 10 12.1 18.4
Hg &5 17.9 . 11.3 - 6.1 6.9
7 v % x v T4S T4A 9.501 1 29.5 18.3 10 9.9 1.1
(X7004) T6A 9,551 33.0 28.1 8 15.0 16.5
T8 £k 33.0 28.1 8 15.0 16.5
v £k 28.1 16.9 — 9.1 10.2
) BESOFBERIIBEMS L LT7VE 5 v56S2&E BB aATh D, T 4 v BI3SASDFEDEZT VE & ¥ CE3(5554) & &% it & LTHV%,
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‘_ 5 % B - \ 00 <<k
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BEABRNO#ESRE & e 7 73 =y 5 OB L TREM
BAL, BFEOERNIESENOERAEL T\,
BAIDZEL, 7=y BSOS & A
THL DFERBANBNTWANR, 58 CIREELEEY
R UTHEAERMES 27 — 7 BB PEPSER K0 E
ELTHEAINT WS, LA LERD, WTENOEREK
LENFNEENRE BT, TRTCOESLBEYRYT
HOFHEEETHY, & ER, EHDNIBRZHEED X
S TROBEED DESINIA LR T ET 25
BMZN,

LZUIRRS, 73 =y M ZfRedh Sl LTk
ARG PREETH D 55T, 48 ¢ TREBRIMA
CRERWTHEAENDBEENE L, Lich-> TRALLER
BT — 28T ELTWB L3 icEBbibg, &IKE
DVEAFFTHEE T v 3 =y BT UCHREEE XN, &
BETORETEL LT 7V =y 2B TALDKRE
ST\,

EELIL, PRTIDVTVI=ZT R EFDEEDN NV E

#2 L m BT A I B

2. #HEMERURREE
2-1 #RH
BHCRARORENRT VI =Y 2B XL DAE13
BREABAL (LERS 3 L OB EEMEE % Table 1 it/Rd,

S ORER, SHRAM O/LFERSTEBEERN S S
O CLIHBAGR S CHRb T2 21T 5,

WAL BRNRED £/ % Zn &, Zn-Cd B It
Zn-Sn RFAML6BERELTER Uiz, BIFIZALD

HEE A Table2 R4 AL OEER, Zn BiXAL
TOWTHL, 7y 7 247 (10X90X 140mm) o $ii%
2mmt ¥ CELEL, ¥ — ¥ X Y BEK 2X2mm,
EX500mm ORI A L EER Lice —7 Zn-Cd, Zn-
Sn F v Z3HEES (65¢X130mm) % 3 mme I
HUE B 2mme KR LTER Ui

77 v 7 2k Table 3 WRTMBLDObDERIELT
Rl BECBR L TIIARS #HECRA X E 51D,
H B2 UDFTEDOH SRS Uic D b\ o 7o A SRS
EX¥, BRRCBBLz. AR - 7Fv7va
—VERBEE UTERECEN L TAW

Table 2 A IZDHEME
S il = 3 g v 3= z e R
Ayf%ﬁ%bk%fgiaLfmﬁﬁmomfmﬁﬁm TR g m | m s ke/mm) 42)
BT TIoHE Lico 100Zn 419 419 3.4 —0.97
. . 957n-5A1 382 382 16.1 —0.96
bl ol > = — — —_ . > .
CZTE5lEEE Al-Mn, Al-Mg, Al-Mg-Si ¥ & Of 90Zn-10Cd 266 399 11.6 —0.97
Al-Zn-Mg REELDIZALEMHITIELVEENE, HFOHE 60Zn-40Cd 266 334 13.0 —0.96
. X . 70Zn-30Sn 199 378 7.3 ~0.96
BLOMAEMEN M7 V3 =¥ & & UTEHRE UiziiR 30Zn-70Sn 199 308 5.8 ~0.95
EHRET Do 1) IN - NaCl-0.3% HoOafiiiric 3517 % 1 KR DR,
Table 1 B4 DLFRST & BERATHEE
; o 1t % B 2 %) B ® ot &®
= : 1 SEERE | W h| B O
Cu L Fe ‘ Si ‘ Mn ’ Mg Zn | Cr | Ti Zr (kg/mm?®)| (kg/mm?) %)
1100-H 0.04 0.26 0.10 0.02 0.01 <0.01 <001 | <001 | — | 134 12.7 i
3003-H 0.01 0.67 0.10 1.15 <0.01 <0.01 <01 | <001 | — 16.3 15.4 i
3004-H <0.01 0.07 0.04 1.18 1.00 0.02 <001 | <0.01 | — 26.8 25.4 3
5005-H 0.01 0.05 0.13 0.01 0.84 0.03 <0.01 | <0.01 | — 17.5 13.5 15
5050-H <0.01 0.14 0.07 <0.01 1.87 0.02 <0.01 | <0.01 | — 20.3 18.8 7
5052-H <0.01 0.23 0.11 <0.01 2.59 0.01 0.2 | <0.01 |- — 24.4 19.8 1
5154-H <0.01 0.19 0.07 <0.01 3.44 <0.01 0.26 | <0.01 | — 31.5 2.7 8
508311 0.01 0.21 0.07 0.65 4.40 0.01 0.17 0.01 | — 33.0 23.1 16
6063-T6 <0.01 0.07 0.38 <0.01 0.55 0.0 <0.01 | <0.01 | — 21.4 16.4 16
6061-T6 0.24 0.25 0.59 0.03 0.99 0.02 0.24 0.04 | — 31.5 26.4 15
Al-Zn-Mg(A)-H32  0.10 0.07 0.08 <0.01 0.87 4.46 <0.01 0.0t | — 29.3 15.4 20
Al-Zn-Mg(B)-T4 0.03 0.16 0.05 0.33 1.56 4.39 <0.01 0.07 | — 4.1 29.8 19
Al-Zn-Mg(C)-T4 0.02 0.18 0.06 0.30 2.01 3.91 <0.01 0.01 | 0.18 41.5 32.2 13

* RHERSENLEEREEEAS S & UBMBEEESEEER
LW THE
** I



(68)

TR & 2 &

i 1969

January

Table 3 75 vo 2DHEHE

£ % # ®’ » waEE (°C) RiiEE (°C)

88ZnCls-10NH4Cl-2NaF 350 290~345

2-2 RERFHEOEIHE

HTNVI =Y nAERMOIXALNTHEOFMIE, 1ZA
OB T BIER DM, XA LHEFEOS IR AWTER
BICEALRFOMERRIC L 5Tk 2 oiz,.

230 BRER IR = v LT JIS Z-8191 iz & T
WA FEEIIGIFE U T i o 72, 37704 H 26X50X50mm
DOEEF O hREICIZAIEE 7 T v 7 2K 01lg HEEX,
XA OWAIRE X D 40°C EWRAET 2min BN
LT N ENDES D EEEHIE L cm? /g THRb L,

SlEEE AWIRRIL Fig. 1 R$TE < B0 Eh #FER
BRA A AR & D R L CERBRICHE LT,

'
1
i

15k

.

Fig. 1 BliREAKEBRAORIR

BEARERAABECEE L, #HHrA-EmEssy
R UTR IR, S HIBEEE KRR ITEKS
ﬁ+%m%@btoﬁ%,%@bt%$%m77yﬁx%
EAETE Ui 2 & A B RARIZESRC L DR Ui,

RBAFHRIC R W TEIFTR O HETER L ELM TR
FZ, B4« ORARRAKK —ERMEE L0 bOMER
T & o Tl AMEAFHE Ui,

BAERELY DX ICRT,

(1) BHM180 HHER

@) 3 %A KB II0HHERE

(3) W& 5k 100h FE

ZOSHLDFEEIFREFEARE LTULd - & bigen
f;@ﬁ%ﬁ%g& D, @k ALCAN #cidTd T salk
&ﬁ&@%éoft@@%@ﬁmm&®@¢%%%%ab
THHA Uiz

ks, HBERTERERELNRY, BEEEARRK LT
BEFRONTNOEE LHRA 3 HOTHETH 5,

3. RERBERBIUZOKRE

31 EBOER

TNV Y ABLUOEDAEIH T HIXATEDEL DB
BiER4 Fig.2 (ZnEizA 7)), Fig.3 Zn-CdRIZAL)
FIO Fig.4 (Zn-SnRITAR) CENFNRT,

EPTEREINCIENVEEL D L, 11007 v =Y 2DIR

2

50
100Zn itz A7

50

95Zn-5AIE A TS

AT ) T 8 (cm?/g)

11 3004 5005 5050 5052 5154 5083 6063 6061 A B C
00 3003 (Al-Zn-Mg)}

1.5 2.0 Mgkt
04 06 44 43 40
[N

Si

10 08 14 25 35 45 055 1.0 04
12 1.2

———

Mn n

Fig. 2 7029 A6&0END RBHER (Zn %
AT

50
90Zn-10Cd (F A 72

40} N

50

60Zn-40Cd 13 A 72

5hs ) iEiFE (cm?/g)

1100 3003 3004 5005 5050 5052 5154 5083 6063 6061 A B C
LAL-Zn-Mg)
.0 08 14 25 35 45 055 1.0 04 1.5 20Mght
12 12 04 06 44 43 40
N —_
Mn Si

In

Fig. 3 7029880 b ) HBER (Zn-Cd
RIZATD :

PAD MR e BIFCH b 300344 111007 v 3 =7 &
LIFIFERBE T <5, Al-Mg&&ciiEoMg &
DEME & STERDEMET T 5, AL-Mg-Si RTil3é4
& TEROBRMENHEH D IO TR D BN X <,
6063 & & 6061 24 & OMITIE & A £ ZHH BN,
Al-Zn-Mg ZEE&OENDYER Zn S5 EIEE A LB
R, Mg BOAREKETHHDEHLDNDG, Tihbb
Al-Mg Rizksid 5 &Rk Mg EOHME & bIT)RAA D
PET 3 AEALED b,
DERINLATTCDOWTIE, Zn Bt A7 Cid 100Zn 1k A



Vol. 10 No. 1 TNEZULABIEEOREDIIATIR T EICWT (69)

50 - WAVER 5 2 2B IALMCIETH Z LR TE R
70Z0-30Sn 1% A 72 720 L LWTFNDIILA AR FIW2 BETH BHMEa40

Mg B538 2 5t » TRNVEIMET L, Al-Zn-Mg (A)
A& TIIMg S HENRD O TENELIZE A ETHEX
NN Z EAbho T,

b —RIC Zn BIE AT BRI R T, BRI
= o g oA ST Bicd AL Cu Bk Ni 75 a8
E 50 PEBMENTH D, LichioTHEM e 95Z0-5A1 1%
% 3020708012 472 AR 100Z0 V3 ATE & D BEFIRIA A D HEASEIE X ufe s,

FERMICIEFOFRIERD v d o oo

BEE T, MFEERTHEBELT, (FRORSHEE
JORMORAERE R ENDBEEER I RALOEE
By 7 fESEVE A 1Al U 7o SR % Table 4 k3,

R I AL, BTROIES D ARG IR ESEN: & i X

1100 3003 3004 5005 5050 5052 5154 5083 6063 6061 A B C

(Al-Zn-Mg) CHIBLTNWB L HTH B,
12 }g 08 14 25 35 45 055 1.0 0.4 1.5 2.0 Mgst
T 04 06 44 43 40 Table 4 798X 205EDEENL
Mn si Zn

AT VRZERE D L

Fig. 4 7V 329 LH5E&DEMH BEER (Zn-Sn

- R 147
RiTAID 10020 | 95Zn-5A1 [90Zn-10Cd|60Z0-40Cd| 70Z0-3050| 30207050
=g Lbk

1100

FEDIRR WML <, EFEHRICIRZE/RZEND BIVE L, O
WHIE 5, 95Zn-5A1 12 A 721 100Z0n 1 A #EiIc e Tungs o (mMn)
N SFRENTY - T 528, 100Zn 13 A 7 & AR 0
FERRIE AL T e o v

Zn-Cd Bt A7t Cd Bie ko T EA D @ EEHE -

@@ @ 00 e e O
@ 0O @ ® e @ @ 0
@O0 ® e 0|00
@O0 ® @ OO0
@ 0|00 e O 0|0
@0 0|0e OO0

TWb, PRI 90Zn-10Cd & b 60Zn-40Cdiz A 72D F 5:15:4 (Z:Z

PUEA D PR, BB CIRALRERRLE DRDD 083 (4.5m)

NIRADIA U, HBETIE 5154, 5083 A4 b 5 EAl oo 3 5

Zn-Mg@B), (C) &&D k)i Mg B2 % LENRD i

Pepipadn DE T LCUs 5o s 0 (gl
Zn-Sn R AT Tz 70Z0-30Sn 13 472 DA D Hipss o EQ”

Hado BmETHE ) Bfk< B W0r HLT, —

30Zn-70Sn¢% A 75 DIEAS ) Mk b o Mg BiE X Tz {ERIERIT HiE %3

DFEIND, o O ®
BlE, ERVEREL > TEBIIALETVI=T 2& 3.2 HFoEmEMME

EOMERICRT DB MEATEM U, SHEHOBRIZL TNI=Y ABIOFDAEDIXALMFDOSRE A

ST Zn BT ATEAD Sn & 5\Wik Cd 7n &0 RMTTES SERERAEETE S & bic Tables iRd,

Table 5 7 : =0 ABLZ0EEORBAIKTFOS R ANFBER

¥ ) B W 5 E (kg)
v a g Al Al-Mn 44 Al-Mg & & Al-Mg-Si &¢ AlZn-Mg & & ®
1100 3003 3004 5005 5050 5052 5154 5083 6063 6061 (A) (B) (C)
— 1.2Mn %%Mg 0.8Mg | 1.4Mg | 2.5Mg | 3.5Mg | 4.5Mg 812%2 % gl\élg é:iﬁlg %:gl\z/flg %:gg/?g
100Zn 332 437 797 497 576 769 825 1025+ 593 780 905 1285 1410
95Zn-5A1 328 453 840 540 575 824 865 1092+ 544 766 903 1280 1410
90Zn-10Cd 328 456 804 521 517 785+ 766% | 1010% 534 795 903 1136% | 1050
60Zn-40Cd 336 456 870 526 589 768% | 608" 934+ 530 892 890 1060% | 1038
70Zn-30Sn 348 455 772* 439+ 455+ 650* % 497+ 810 537 7504 873 937 993*
30Zn-70Sn 340 456 788* 430% 516% 606% | 572¢ 833+ 536 803 857+ 846+ 980%

D HEF : B20mm, Bhf{Smm, 7271 Al-Zn-Mg &&icn LTEERR 7Tmm,
* 1 BTN,
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BEE» DBEBHICRDIEDTH-> T, X DIERECEAE
BEBIVTALOHEEGHEONTERAEEYEAE 2/
ECHZEFRETH B,

3-3 RAKEBFOMEN

FEEMFEBINCERE, 3 BEEKRFRIVCHL 5K
FEENFNEE Lc L 2 ORBRA S (/) & #Fimes
& ORERA Table 6 ~107 3,

3-3-1 M7=y

11007 v 2 = AT DR &ML Table 6 It B 5 X
SICEBPC R ThH D, & Dbt 100Zn 3L 08 95Zn-
SALIZAREE L B2MFITWTNOFBARICE TS, 4H
DFEBREEMHN TR TN TEMBER TH oz, Zn-Cd I X

—~ 1980l VZn-SnZE A TIXEIEDIE 5 NHEMESPL T IT
R W5 XS THh. TAaLBAIETEEEL 57Kkhic 100h &
I s ] 3 4 S <t SN . .
351200 ‘\ ////////61:::’:;;:4 | ?5l/f;%%%EODQ*ﬁx?§é§§$“CEE%ﬁl/f;ﬁ , BETITWTIO
w (0 1 /-/ f BRICHEWTS, HBRAK (BH) 0LWEAKIIELY

% 1120F ",\.// VGEEZH?E‘I/T“Z‘)O
= (28) | ° 3-3-2 Al-Mn ®%&&
2 T —— 3 A >W.Q. e A -
e (300~330C % & ) 3003 5 L 1* 30044 & MF OEARBEE R Table 7 i
W 1040f >~ o 3 A 7T > ALCL —
£ (20) oy oS
§9w. 30034 &MF 111007 v 3 = 2 OFFIC TN
(24) mir 6 12 24 36 28 DOIFABEC RN T S EAICHETT BEE RS\ Lin
120C CORB LI (h) LEASTHCTHET LT OFRT, BEiHENS11007 v =
Fig. T @AICHWTOBE IS XTI TER LBROBE U L EF OB BT R ATE L D AW b DRI,
# : Al-Zn-Mg(C) ‘ BAETHEK T 2H&1Z11007 v 3 =¥ nDFN EIZIEHE
3 AT 95Zn-BA1 R ' , .
W ORET b BT OHFELELLTNBERLENS,
Table 6 7 = U ARBAITMFOERIRZ DI EYTANIBRER
£ # W W % = (kg D
8 # WA K . BN RER BB 3 94 A kb S IERBR Brd kb RERR
e 1 of | 18m | w8 | 38 | eom | 90m 5h | 10h | 25h | 50h | 100n
100Zn 332 338 331 332 320 330 341 330 331 | 330 | 336 | 331 322
95Zn - 5A1 398~ 329 330 328 330 331 336 328 330 | 825 | 888 | sa 322
1100 90Zn - 10Cd 328 38 |, 8 330 329 326 330 319 332 | 312 | 3% | 321 262+
60Zn - 40Cd 336 337 331 329 328 331 342 329 336 | 328 | 320 | 319 108+
(99.0A1) 70Zn - 30Sn 348 340 343 261% 339 325 312 192¢ | 840 | 335 | 321 | 1905¢ 126
30Zn - 70Sn 340 339, 329 257% 345 324 306 185* 329 319 335 199* 112%

1) FHEF B 20mm, FEh5mm,
* ELECHB,
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FRRD & & 3300454 & DMFICDONTH WL BN, T0
BAIL, B OB M OMERED H3003ALMEL D b
I HICEAHMCTHEE T AEIE182 . L LI I TaEK
BLOW L 5 kPICEREERE LB 2R R e e
T LT ADONRER X ND, ”

WA EI1007 v 3 =¥ 2 04 & Ak, 100Zn ks
J O 95Zn-5A1 LA EIC & BTN A S d X U AEEE T
RARA S BHMCHET LT DT alEMEZRL T\,

FT Zn-Cd, Zn-Sn RDIXA L OIRCTHANENRS 5 23,
HIE T Zn 0% N ETHAEMER L \WX 5 TH B, Zn-Sn
RILATE T Sn BOFENAL TR,

3-3-3 Al-Mg %44

Al-Mg FA&&#FOMERBRETR A Table 8 TR,
Mg 4B M 7\~ 5005% X 1850504 & D kF1z -
0300444 OMTF L IRITHEBEAER AR LTWS A, &
Mo Mg 4BBENRI B MBI LT, MFD

Table 7 Al-Mn RAGRAITHTFOEARKREDSETABRBRER

¥ # W 5 o B (kg) »
8 WA . B4R E R R 3 9 kPR ERER #or b kR ERR
Hi]
308 | o0m 1o | 108 | 08 | em | 90m 5h | 1n | 25n | st | 100m
100Zn 437 430 415 385 432 o4 416 307 | 430 | 435 | 412 | 418 411
95Zn - 5AI 453 452 440 40 454 454 454 428 | 450 | 450 | 452 | 450 440
8003 90Zn - 10Cd 456 453 440 440 454 454 454 498 | 450 | 436 | 436 | s68* 200%
60Zn - 40Cd 456 453 440 440 454 445 445 420 | 450 | 450 | a45% | 258 48+
(1.2Mn) 70Zn - 30Sn 455 442 355+ 275 45 400* 310% 206% | 450 | 450 | 432 | 255 63*
30Zn - 70Sn 456 448 355+ 205* 425+ 415+ 315 178¢ | 420 | 404* | 325¢ | 225 118*
100Zn 797 782 784 781 765 748 793 720 | 780 | 781 | 7is | sn2 786
95Zn - 5Al 840 835 830 830 840 840 840 760 | s25 | s20 | 80 | 790 755
5004 90Zn - 10Cd 804 70 685 599 795 775 718* 664* | 800 | 790 | 776% | 25 158%
1.9Mn 69Zn - 40Cd 870 850 830 789 870 835 688* 380 | 850 | 830 | 7ier | — —
(1:oMg) | 70z - 305n 779¢ 715% 545+ 303+ 770* 465 305% — | eo0x | 400 | 3a8* | — —
30Zn - 70Sn 788+ 815¢ 630* 430 790 606+ 320+ — | sa5% | 408 | 260+ | — -
1) HEF :iE20mm, Eh{5mm,
* 1 BRAMSC RN . ..
—  BARRPICEESE T { B,
Table 8 Al-Mg RAEGRIATMTFOBEEABREBEOS IR ANHBBER
¥ # W W # = tkg) ©
8 o w A B 4R E R R 3 % Bl IR RR e kEBRBRR
A
30m | 9om | 1808 | 108 | 308 | em | 90m sh | wn | 2n | son | 100m
100Zn 497 490 485 484 492 490 481 480 406 | 497 | 507 | 510 | 493
95Zn - 5AL 540 530 537 542 532 535 512 530 537 | s38 | 535 | 532 | 581
5005 90Zn - 10Cd 521 522 528 534 511 520 505 458 525 | 520 | se8* | 174 | —
60Zn - 40Cd 526 528 503 542 597 532 529 487 542 | 530 | 360¢ | 89¢ | —
(0.8Mg) 70Zn - 30Sn 439+ 438* 400+ 432+ 348* 337* 251* 219+ 361% | 246% | e+ | dox | —
30Zn - 70Sn 430% 435+ 385+ 406+ 401* 381 338 330+ 340¢ | 102¢ | 166 | 93+ | —
100Zn 576 573 575 580 572 557 564 570 571 | 555 | 528 | 580 | 578
95Zn - 5Al 575 560 561 576 562 572 579+ 457 561 | 566 | 517 | 563 | 557
5050 90Zn - 10Cd 517 534 543 544 516 480 516% 409% 508 | 468 | 377+ | 362 | —
60Zn - 40Cd 589 526 581 588 563 355+ 345+ 243+ 4g0% | 425+ | 383t | 7ex | —
(1.4Mg) 70Zn - 30Sn 455+ 411* 14+ 276+ NES 378* 252+ 264* 3s2¢ | o2o8% | 17e% | dox | —
30Zn - 70Sn 516+ 538* 463+ 326+ 482* 383+ 360% 412+ 388% | 234* | 190% | o24% | —
100Zn 769 785 785 739 772 758 787 782 754 | 773 | sor | 743 | .7s8
95Zn - 5A1 824 824 803 757 880 763 769 720% 803 | 841 | s28 | 824 | 64t
5052 90Zn - 10Cd 785+ 758% 678* 786+ 736+ 660% 598+ 464 7ag¢ | 622+ | 39 | 163% | —
60Zn - 40Cd 768+ 780* 660* 733+ 700% 500* 301+ 560* 886+ | 730% | 352¢ | 80¢ | —
(2.5Mg) 70Zn - 30Sn 650% 586+ 532* 539+ 553+ 439% 362¢ 349* s43¢ | 266* | 178* | 65 | —
30Zn - 70Sn 606+ 604* 612+ 602+ 600* 603 566 562% 302% | s45% | 173v | — -
100Zn 825 814 812 790% 799 737 853+ 825 sis | 816 | s2s | sorx | 7o
957n - 54l 865+ 803* 824+ 704% 760% 500+ 524 489 870* | 860% | 852¢ | 861* | 785+
5154 90Zn - 10Cd 766* 429+ 376+ 249* 662 273 117* 111% 721¢ | 600% | 387* | 328% | o8
60Zn - 40Cd 608* 489* 436* 408* 432+ 307+ 154+ 129* oigt | 481 | 81* | — -
3.5Mg) 70Zn - 30Sn 497+ 125+ 120% 101* 240% — — — 180% | 107¢ | s6* | — —
30Zn - 70Sn 572+ 125 121% 219% 152 - - - 33 | 96+ | — — -
100Zn 1025% | 1013* 901 815¢ | 1018* 805+ 512+ 450 09 | sasx | 757 | samx | —
95Zn - 5A1 1092 | 1000% 996+ 832¢ | 10090% 880" 483* 300% | 1007+ | 1147+ | s3s+ | 402 | —
5083 90Zn - 10Cd 1010% 623* 259* 155% g12* 489* 264% - 6ok | 585% | 85 | — -
60Zn - 40Cd 934+ 683* 325+ 192% 915+ 517 303+ - glex | o4gx | ¢ | — -
(4.5Mg) 70Zn - 30Sn 810% 590 90+ - 199 - - - 624% | 437+ | — - -
30Zn - 70Sn 833+ 601* 65+ - 121% - - - wrx | 16e | — - —

1 #HBK : E20mm, #ELA S mm,

¥ L EAE TS

— BEFHRPIESE T  BEREIT,




Vol. 10 No. 1

TNIZTLABILZDEEDRIAIIM T EIRDNT

(73)

REERTHRBRARZEANRTED SN DIFHEETNET
PD. BELLLNS L 515005, 5050 3 0¥ 5052 44T
i, BBE H ki BEEMBRELABE0S Zn-Cd L
Zn-Sn RTARC LB MENBRPICESH TR BL
TBA, 5154%k J U083 44 TIRAEKICRE L4
THEIW T BALETL TS, &< iKb083484 T,
Ao RiFs 100Zn & 5\% 959Zn-5Al AR L B
METLIE 57k 100h BE Uic & S ICBEAE T3l
BEL, ¥/ Zn-Sn RIFALR L H#Fx 180 A0 R4
BEFRCE N TEAWTIZKET A ESTW5,
BAREDL - & D 5enBARBRERICOWTHE
BT DE, 00284 TIWTNDIXAC L HikF L 180
B CORRPBMACRERT IS E DD B,
51544841k, Zn-Cd 3 L7 Zn-Sn RIFALIE X Rk
FIHOAMOFEBRTTI TREFLSREMET LT, &
DOEMIFS83EE LR AN TIEI DIEEECHED BND. 7
b thDEE&EMT T HAMAEN AR Lz 100Znk &
O 95Zn-5A1 XA L AT T HREE TATD b,
Zn-Sn R AL C L ABFELE T, Liko X 5180
AMORERTT TEABTII{EEL TV,
BlEo#FRE 4 AREAC DWW TR REDE ZAH B
DTHRWA, Mg &65ED NS 5052, 5154 K LT
908344 Tk Mg & HEDMIIC & b/t - T, % 3.1
TR/ L5 WEIENEE SN, Lichs TEAHOF
WEENEY T AR L THEETABEZCEDLND &
DEFEXLBND, LinL, BEFRICHIEOHEEDE S
NTWBTEN, -+ 21350838 & B2 £ Hic, BH
SBERROLCRBCHMENMET THE AR B L,
B FshEAEEOTNEDOLCIEHIATE Y, BHtod
STROFELEETHZ LT TERWL BN,
INBOREDONTH, BEATOEYEEL IZ- XD X8
THBHE BT BRENLE TS S,

A OBEC L A BaERL RO 468 & FEE,

Zn, Zn-Al%—Zn-Cd % —7Zn-Sn Rk AR MEOIH Y,
5 TWBo Z0-Cd R13 A7 Tk Cd 0%\ NS 5 APk
2RLB L5 THBN, In-Sn RFALTIESn B X -
TOENRED B,

3-3-4 Al-Mg-Si %4&

Al-Mg-Si R4 &M#F O BARREREY Tabled iR
T

FRBBND L 512 6063 3 L0 6061 GE&MFiL e biC
U LLBEZERERL TN E ZANDEE&EPOEE
TROFEITIE A LMD EEZBNS, 1272, 6061
BEMFENIN-Sn RITAIC L D BEK, WTENOREA
HBRIC BT L, 60634&MF L ek E EZRLT
WBES, FORRICONTERREED 7YX ILLS D
DhH B NEFDOMOERERK & 5 b 004 ElOREREEA
TIZA B TR V. RBRERLHIAROMOEET L BT
% e, 1IFARED Mg B4 41:5005% L 0030044 &kF
O EER & HL LT Do

mE, RAKOBIC L ABAERIIMDOEEDEEL
F#ETH 5, ‘

3-3-5 Al-Zn-Mg R&&

© Al-Zn-Mg R4 4&MFORATBEE L Tablel0 iR
To KRASDOEAFTHASILD BHKEZEHR S IOWHE )
ke 2EEE L 1, 100Zn, 95Zn-5Al, 90Zn-10Cd XA
720 3TEHA W, ok, HFORELRIIESBOEE
BERAKE T 570 5 mmic Uiz,

500h % T 5 %HEKEZRBRIZ LiuE, 100Zn ¥ Ir
95Zn-5Al (X AR H BWIc#HFE, WIho4A& L RIER
Wi 7T, 90Zn-10Cd 1AL X % #kFE Tk, Mg
2047 Al-Zn-Mg(A) 4401255 Mg ED %\~
Al-Zn-MgB) LU (C) 44 L 0 2LMAENRTTh
TWb L5 Thh, ZOEAITEL D KFPREARBR T
SICHHHECRED bivh, 4&MOMEAFMS 5 2otk
100Znd A\ ik 95Z0-5AL T AR L AT LT, &

Table 9 Al-Mg-Si RERGANMTOBEARRBROT R AKRBRER

¥ # B 5 % ® (kg) »
8 M WA s B S BRE R BR 3 9 frtkeh e BEBR ®or s AkdERARBR
HI
30 } e 1808 | 108 | 308 | 60m | 90 5h \ 0n | 25n } 50h | 100h
100Zn 503 588 566 555 600 605 604 600 603 | 504 | 579 | 583 | 597
: 95Zn  5Al 544 532 530 530 530 530 530 530 550 | 548 | 550 | 543 | 518
6063 90Zn - 10Cd 534 540 530 505 530 527 520 520 515 | s00% | 48 | 215% | —
60Zn - 40Cd 530 535 525 500 530 538 505% 40+ 525 | 525 | 240+ | 15% | -
(8 2@1}42) 70Zn - 30Sn 597 425+ 310+ 250* 380+ 318% 185% — 30+ | 1s8x | 110% | — —
: 30Zn - 7080 536 520% 370% 208% 500+ 425+ 260+ - 450+ | 345+ | 158% | — -
100Zn 780 769 748 748 768 727 733 721 765 | 752 | 749 | 724 | 775
95Zn - 5A1 766 765 765 760 765 765 765 735 760 | 760 | 758 | 698* | 620+
6061 90Zn - 10Cd 79 785 780 750 718 668* 638+ 615% 770 | 740% | 645¢ | 348% | —
60Zn - 40Cd 822 823 706 775% 800 783 725% 555+ 813 | 773 | seex | 130% | —
(-Me) | 70zn - 305n 750+ 725+ 580+ 348% 505+ 376% 285% 225% 673% | 420% | 230% | 65+ | —
’ 30Zn - 70Sn 803 690% 485+ 345% 520+ 495+ 205+ 146% 640k | 460% | 168% | 80% | —

1 2#EH : E20mm, BEh5mm,
* 1 BRATECHIT,
—  WAERBRTICEATE T < BN,



T R &8 &« B B &

(74) January 1969
Table 18 Al-Zn-Mg ZEERATHFOBRARE DT ARE ARRARER
£ # B i #i i (kg) v
= # EIPI 5% EOKYE B ERBR Wor ook R R ERR
AR

100h | 2000 | 30n | 500m 5h 16h 25h | 50h 106h
Al-Zn-Mg (A) 100Zn 881 893 951 897 921 891 879 80 | s7 802
4.47n 95Zn - 5A1 902 905 903 894 012 898 895 901 l 910 820+
0.4Mg 90Zn - 10Cd 893 896 880 725% 678+ 839 8% 685% | 420% —
ALZn Mg (B) 100Zn 1057 | 965 | 1072% 1040+ 1146% 1968% 1057+ 1105% 1080 1156+
(i) 95Zn - 5Al 1280% | 1205¢ | 1118¢ 1110% 1230% 1211% 1075 1135+ 1232+ 1200%
1.5Mg 90Zn - 10C4d 1105+ 773+ 817+ 720+ 740% 1100% 735+ 355+ 132% -
Al-Zn-Mg (© 100Zn 1005+ | 1016% | 920% 993+ 1065+ 1003 973+ 1100% 107 109%*
4.0Zn 95Zn - 5Al 1U70¢ | 1110% | 1100¢ 1112+ 1110+ 1197 1106% 1145+ 1250+ 1145%
2.0Mg 90Zn - 10Cd o8 | 812¢ | 821* 777* 673% 883* o57* 499+ 152% —

1 HEF : 66520mm, FhHAQ5mm,
* L BRAER TN,
— AR EE LI T < BEHHT

SrERMOBERELEL 75, KREeGOEEEDNY
Al-Mg #44 & HigThiE, Al-Zn-Mg(A), B) k&
O (©) &411 Mg Bz kb 5005, 5050 3 Lor 5052 &
SERFNEFNELULTCABE L HTH %,

3-4 RAKBFOEHBEBE

Al-Zn-Mg(C) 444 100Zn % L0 95Zn-5A1 AT
Lo TEAR M Uic #F 0 BARIRO EEREE
Photo. 1 1z7x&4,

Photo. 1 (A) k408 (O wirdLiic,
PEBNT W5,

BaE® (e 5khic 50hEE) OFEBEMRGT X,

B BaY

&) B&RT - 100Zn

s

8

Photo. 1 B) kL8 D) KRT L5 KIZAKLOREL D
FACIE BRAREI LTWAA, - ORETIRETR
BECEE LI L IRERRERASHBATH S,
50054 4% Zn-Cd X0 Zn-Sn ZIL AR L - T
AULI-MTFOBENIR IO H L 5 Kb 25h BE LD
bOFEME MBS AL TN F N Photo. 2 X U3IRT. B
ARG Photo. 2 L3 m(A), (O wRT LI,
WENDIR AL & HHMF b REFLESBAELN, T
B &AL E OBRIC S L hHBRED B, B’
ATk Photo.2 X3 (B), (D) kabnbkd
CNSHORMBIMELNICRIN, FRCIIAKZZD

<,

D

BAas (8 & 5 Kkhs0hi2E)
Photo. 1 Zn EIAIZHMTFOBEANBOTEMBEMG (B : Al-Zn-Mg(C),x 100X 7/10)

- 95Zn-5Al1
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LO LA LT B 90Zn-10Cd 12 AKIE & BT
1% < BRI 2 03 B3 BB . BIEER AKTERIE L1
N BIAHY T 5 HF TSN THBIAET T %,

4 &

TNE=Y LRIV EOSSEREERALEEE LA
NHER, WEOBER X OMAMEL DIXALRIELR
HUIEE, OX0Z LBABLME R o7
(1) B2y BERE L0 EEe R e Fli L,
11007 v 3 = v £ L UB0034 4D A48 D MEds X OVEZEME
Rl kb3 < NT5D,

Al-Mg 44Tk Mg BEoBEinE & SICEA DR X
VWESEM: L SIET L, &It Mg EOREMNS \~5154%
L UB0838 &1k & D bIHEXMNS B, Al-Mn-Mg, Al-
Mg-Si % L 0¢ Al-Zn-Mg R&&m oWk Al-Mg R&
& LRABEEFTO Mg BICETFETAH L5 THD, Thb
%3004, 6061, 606344115005, 505044 L IZITRBED
A DME B XU EEMEEE L, 15~2.0% © Mg %4t
Al-Zn-Mg RAETRBWTIXIZIFE052 64 L ARE TS
%o
2) MFOREIEH R IVRALOBRER SO EAH
BrtoTERD,

I

Thbb, ERRAESBCKRELBE, FFUEEET
VREH O BB MR A B A% Al-Mg-Si FRE4E TIREE
B ETIIEED R,

WolE 5 Al-Zn-Mg R&EDUFOMEINIALNT
BOBRREFIC L D EM L IZERBECE CHET ..

FTRTOELEDWTHFDOF IR AMRI ZIXALD
BEIC LD BEEOCRDD &, AR B LT 100Zn
+ 95Zn-5A1> 90Zn-10Cd> 60Zn-40Cd> 70Zn-30Sn - 30
Zn-705n ZARLDIETH 5,

(8) MFOMEME EL LTUIARKO Bl K5 L,
100Zn - 95Zn-5A1> 90Zn-10Cd> 60Zn-40Cd> 70Zn-30
Sn « 30Zn-708n (FALDIRIET 5, £/ Mg EDl
B W EEOYUFITR T, TEMDETRE Lot
L2l Mg B0HEMC X > TEEENEE SN DR,
EHEECHEEN TR L EBEBLDNADTIOLID
WSS HICFERLBRHALETH S,

X ik
D Bz, AL & A 8 (1967), 230
2) Aluminum Company of America :
Aluminum, (1965)
3) H.P. Godard : Handbook of Aluminum Corrosion,
Aluminum Laboratories Limited, 2 (1962), 166
~ 4) LB. Robinson: Weld. J. 36 (1957), 992

Soldering Alcoa



R_.
Reprinte](;l ]ir;)sm SUMITOMO LIGHT METAL TECHNICAL REPORTS vol 10 No.1 January 1969

TIVIZTABEDRTY v IWE

i E) £y

FEREsRE LEHKRAXH



TNV = A E5EDORTY) v IWE

1. £ A M E

vy, RUMRBITUY Ny FEFIE 2 ORSEHICH D
NHEZATHD, INBORTFOEI ARETHERD
1 DI H ORDIEE, D%k D7 ) v 7 HH (Bear-
ing property) M s, 7A=YV L EFDALEDNT Y
v IR O TIEMEIE ALCOA Structural Handbook iz
RENTNABNR, EREELAMALZE L, RE BREOEE
% BB DCRRETT R olce TOMBEIBNT 5o

2. ~N7YVIHEICETIER

NTY v IIETI 00 BEONT Y v 7 OT & IHE L,

RE d, #E P, ROFEREL LEbLEIT,

ov=P/dt

8b55/d
LEHEINTWD, £LT, BROTH2%%E DT
Y v SR 7 ) v /v (Bearing yield strength),
BA BED % N7 U v/ i X (Bearing ultimate
strength) & W0y, BHMEEFANTO 65/& % X7V > 7
BVERM B LT 5, ZOBREE IR,

Tby .
g
Oby
&
o
—
(8
il
o
o
2%
5

ep=0/d
BI1R ~N7) o7 EB—0FAOBK

3. = B F/ &*

RER T ORRIEE 2 Icm TR T, RERRIED
IR A 3d 120 & ofz. FUZERE 4,6,8,10mme o 4
BT, #hWF ) —~= ke Lize ¥E 64T HEH
SKD6 #EEA, BERUSHIELTHRA L. RO KXk
SR %

+0.07 o +0 N
Fogemm, ¥y OAZEL So.comm I 2 7z,

EIX, BElIKRT, 2w 7 &2 7 — B IERREC

* W

CI ) =

REL, 7Y v IHHCESET, AOBLEED AR
FHEACEARCRZH BT (ROBD TEELZHRWTE
FHATFED BN AT 5y OMBEFADELY 2D
DEAX VY =TI, ROEWES L Lz E2RE
Do

F2R HEFOBIREROERE
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vy L REIDER, SH2 RN T ) v 7RIk
RELEETHE b TNDEN, RERTIHES EED
REA RO, i L EncEBBA s L0 v 27N
TR A58 LT Btk L OB AR & B - 7o REETHEA
L7z %7z, WEEEBAOHEITIT & A L,

A7 Y v TP ORREE, FHERC W TERFR OIS
HEOTHOBERNETTEEESRO ZN LIRTETTTH S
S ENHERINDTA T vy FEXEH L.

KRBILAD 2 DCHETH 2 LT D, 1 DIkiEE
BER7MI=vaL4s ZKAL-T4, WETVI=Y 2E
&5 71 5083-R o 10mm i3 L%, ZhbHOMEEE
BIEOHEMRC L - CYBIT 5 2 & X W ERB U TR
Bt L, o 1 D RERMLRD 5 bHREOHREZEA T
AL LD TH D, BIERNECHEYRDZ DD
OTH BN, EITIERER L - THERE LS D DEN
D BND I EICEE Lt BIHOOENRE . L
ML, ZhET~TIIS5 B ERRA (B EEAES0mm)
Ao, AR A WTER O FE N D A
KFME - b DT, HEZDOSODEZINLOEIEIR
EFRELIWEEZL BN,

4 = B #® F
w1l ~3FRENT7Y v IHEEEAFEENREE S L bR T,
FNH0 1 HEARRLIELONREL~INTHDH, T,
WEBOBTHER2, 3TRT,

1% ZKA-T4 O~7Y o/ HE L3 REY

~ 7 y v 7 I 7 ‘ 3 ® B &’
Z 7Y Y 7RIS (Kg/mm?) A7 YIS (kg/mm?) A7y v7@E (kg/mm?) By | BIERERE | hOF
e f%{(m‘fi“”)| 6 8 10 ¢ ] o6 | 8 10 s | e | 8 | m (kg/mm?) | (kg/mm?) | (9)
1 1200 2000 2400 — 53.7 56.0 47.0 — 85.9 96.5 49.4 —_ 31.0 41.5 10
2 1040 1840 1800 2450 58.7 56.8 55.0 53.5 100.7 97.3 89.6 67.3 31.4 43.3 10
3 1070 1600 2000 2400 57.2 58.0 55.5 56.0 111.6 105.0 103.3 91.4 33.3 43.8 10
4 930 1360 1830 1870 57.9 59.6 54.8 56.5 110.7 107.7 105.1 99.5 33.5 44.5 10
5 870 1440 1490 1730 59.5 61.0 55.3 57.1 111.9 111.1 104.0 105.0 31.5 41.4 12
6 730 1140 1710 1600 65.0 64.4 58.0 57.7 113.5 115.8 105.9 102.0 |. 30.6 40.5 13
7 700 950 1370 1400 70.4 62.6 59.4 57.6 113.0 106.4 110.4 104.3 30.0 39.3 13
8 750 999 1160 1330 — 63.1 61.8 58.7 — 108.5 110.9 105.4 30.0 38.7 14
9 739 980 1120 1230 60.3 60.6 61.8 64.0 — — 110.8 107.2 29.8 38.0 15
10 600 710 1070 1300 57.0 — 63.6 58.9 — — 108.0 103.6 29.6 37.7 14

HE2% 5H083-RO~N7 v JHE LBELRE

< 7 y > r i " 3 ®m B K

7 R7Y v rREES  (kg/mm?) 7Y v/ (kg/mm2) ~7Y 7 #EE  (kg/mm?) W h | BEEms | a0
7 NE@a] 6 8 | 10 o | 6 8 10 s | 6 [ 8 | w |GE/mmY|te/mnd G0
1 020 | 2000 | 2400 | — | 43.0 | 44.0 | s3.7 — | s3] 487 | 368 —| a7 33.3 14
2 120 | 1470 | 1800 | 2400 | 44.0 | 445 | 430 | a0 | 915 | 8.9 | 6.1 | 6.7 | 208 3.2 13
3 840 | 1130 | 1470 | 1500 | 46.4 | 45.3 | 43.8 | 43.0 | 933 | 913 | 8.5 | 7 | 213 3.1 1
4 670 | 1200 | 1370 | 1520 | 49.2 | 465 | 43.0 | 43.7 | 43 | 934 | 882 | 8.5 | 2.3 35.8 15
5 630 | 960 | 1370 | 1800 | 52.6 | 47.5 | 42.3 | 432 | 96.9 | 9.2 | 911 | 911 | 213 2.4 15
6 670 | 960 | 1280 | 1400 | 50.7 | 47.3 | 446 | 43.4 | 983 | 954 | 937 | 923 | 205 34.6 15
7 530 | 930 | 1140 | 1400 | 53.3 | 48.9 | 447 | 45.0 | 8.0 | 7.8 | 95.2 | 93.9 | 204 33.6 18
8 540 | 660 | 1170 | ‘1200 — | @6 | 58| 4.5 — — | 1002 | 943 | 23 3.5 18
9 550 | 740 | 1000 | 1020 — | 506 | 7.0 | 45.0 - — | e | 92| 205 33.5 18
10 460 | 600 | 880 | 1070 — | 5.5 | 49 | 5.7 - —| 5| ®s2| 200 32.9 21
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E3FR RE7VIZVLAEEHRONTY v rHY LEERE

~ 7 ¥ v 7 3 bz 5 kB #E K
A7) v MR (kg/mm?) <7 Y v 7A (kg/mm?) <7y vr@ws  (kg/mm?) w7 SRR frTe
amme) 6 | 8 [ 10 | 4 | 6 | 8 | w0 ‘ 6 8 o |ke/mm?) | (kg/mm?) | %)
1100-H24 | 1.5 730 .1 1200 1080 1630 18.0 18.0 18.8 18.8 40.6 36.3 30.2 26.4 10.7 12.4 23
1160-H18 | 2.0 | 1250 1040 1320 1380 20.0 19.8 18.8 19.0 — 40.6 40.6 33.3 17.0 18.6 7
2014-T 3| 4.0 1590 | 1870 | 2140 | 2530 — | 69.4 | 64.4 | 62.0 - 135.0 129.9 123.0 33.6 46.7 24
2024-T 4 | 1.7 1340 | 2000 | 2310 | 2500 | 70.0 | 71.0 | 69.2 | 64.3 136.0 114.0 88.1 79.0 35.3 50.3 22
2024-T 4 | 2.1} 1320 | 1980 | 2180 | 2500 | 73.0 | 70.0 | 76.0 | 68.6 135.5 126.5 122.2 89.9 41.8 50.6 19
5052-H14 | 2.5 | 1600 | 1810 | 1570 | 2690 | 38.4 | 37.6 | 33.3 | 34.2 80.1 76.4 77.5 62.5 21.5 24.9 10
5052-H34 | 1.5 1160 | 1830 | 1920 | 2140 | 36.0 | 85.5 | 87.5 | 85.0 78.0 60.0 50.7 43.1 18.8 24.6 9
5083-H34 | -2.0 | 1440 1860 2060 2370 57.4 55.5 57.3 52.5 111.6 101.4 96.0 80.8 31.4 39.0 9
5083-H34 | 2.5 | 1360 1550 1880 2000 62.5 58.5 54.0 57.2 110.0 102.0 99.7 93.2 35.0 41.6 9
6061-T 6 | 3.1 | 1210 | 1570 1780 2060 51.9 49.8 46.6 46.6 — 103.3 106.6 102.9 28.8 31.1 16
7075-T 6 | 1.5 | 1960 2270 2670 2860 87.0 91.6 90.0 71.0 146.0 114.8 100.3 82.1 35.0 50.4 15
ZKAI-T4 | 4.0 1270 1600 1620 2230 — 61.5 58.0 55.5 — 113.0 107.7 108.2 30.8 42.3 14
ZK41-T6 | 4.0 | 1360 | 1700 | 1870 | 2500 — | 7.7 | 69.5 | 66.5 — 145.0 140.1 130.6 41.9 47.1 15
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(82) T KR &8 & B 8 January 1969
ZK41-T4 5083-R
4mme
6mmdo
8mme¢
10mmé¢
BB 2 ZK41-T4, 5083-R 5 mm {7 > FFEEZEORN
1100-H24, 1.5mm
\ 2014-T3, 4.0mm
2024-T4, 1.7mm
5052-H14, 2.5mm
6061-T6, 3.1mm
7075-T6, 1.5mm
ZK41-T6, 4.0mm
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