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4SJS3. 2 mm0$ij-e&SHI 6 ©*!£•<£ yt^-Jb K^^OC02;1 

Jt©fF#±P£tf *iliK3f*l£0 < &S £5§&&©>%iP5£j£tf 5£ 

< 7-0WM'i^z'MmtMttz^tctb^ ̂ mo&miftb-i 
^I^^)iti^^-g)futc;ilil LJPt"< t£Z>h\ (EI5®§fal 

®^ff^3 m n\W<k(Dt. Sb o $ 0 . 3 m m £g 

2g£ L/ciI^0CO2}I^®I^±^tiA$ <^S]"rS:fc©^^X^tlSo 

[0038] [^SfeZn-A I -Mg^o^SM) 

'PtZ< 
SZn-A I -M 

f©)#iZn-A I -M g LT^ 
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©tiffins tu 
IE (2) too$J1^0feJSti 1 . 0-6. Omm^-TSd 

2 . 0 — 5 . 0 m m CD 15SUCliII LTt cfc lN0 too$J|^JxCD 

iltf'2. 6 mmJ^"F ($ij^.ti' 1 . 0 — 2 . 6 m m) T'fetlti'fulE (2) ittCft 

it (3) 5fc£igffl-r£C:£tf"e$£o 
[0039] n-A I — M g ^to o $jlCDflJ5Sc£: LTti, Ii°/ol:\ A 

I : 1.0-22.0%, Mg: 0.05-1 0.0%, Ti : 0-0. 10%, 

B : 0-0.05%, Si : 0-2.0%, Fe : 0-2.5%, Z n fed; 

OT RT® Wfefct) to o $ Ji £lj$ ti;#S4 
to o $ ;S!IJ5£ £ ti tSJSffife L fc t, © £ & £ „ ;#S4to o $ 0tif# tc 3 ti 

-jMtcti^ >5K >'MMM©;#S4too$§£ffi£^ffltSd<>:^=i 

X K^tcWfU^^So JUTs too $H©J$:fr7u^tC-3^T!ftB.E1"-g>o too$ 

r%j tif#tcBi£>&i\|^i<j r^M%j 

[0040] A I ti, too $ilfe©It#ttfq]±tCW^]-efel'J, too$;§tCfe^T 
M gllM^ 
totcti 1 . 0%£Lt©A I MiZfe&tZ'j&WtffoVs 4. 0%£Lt©A I 

Z> Z t1?& USfS IA\> —^ A I &££too 
$JfCD-FJfttC||felNF e - A I F e - A I ^&Jf 

©i/lifty ti to o $ ^k. in K S 0 A 

I #^Mti2 2. 0%J:jLTttZZttf£Wkt£L<s 15.0%J^T, feS 

Wi£ biZ 1 0. 0%J^TtCl|II 

[0041] M g ti, too$]lMtC^-^jM#^j55c^^^j55c^-&Ttoo$ilfea)It# 
Mg#^Mti0. 0 5 %J:jL±ttZZttf£ 

1 . 0%M±ttZZttfZ blZftt IA\, -n, too$;§ 
^©M g ttftf'# < ^ M g Sm^ K • LWJ < ft <J, too$ 

jf©nnnfHgT£*S<^lil«>:&So Mg#W»ti1 0. O%J^T0l5H«>:-rSd 

tttmt IA\, 
[0042] ;#S4too$;S*tcT i , t, ;#S4to o 
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'J y Stf&So ZCDtcSbs 'j&mzji&VTT \ s 

B(D-\m%tcte2m%mut&ztifx^&0 toimmizT i®*i£-o.o 
005 %JU±, B0.0001 %j^±£ r s c: £ y sQ 

tz.fi LN too$jf*©T i 

L/ctoo 

t"St§£-fciU T i : 0. 1 0%£TFN B : 0 . 0 5 %J^T0|5H 11S d £ if 

MS Ll\ 

[0043] ^SfetooS^KS i too ^Jl^M^too $10^1 

tC£j$"tS F e - A I ^#)l0iiilJ^J55cS^*y^tl^ )#S4Z n - A I -M 

g^too$ilfe©APItt£[q]±3'&S±TWfy£&So Ltcif-o X, <&WIZ 

JSUTS i s i tti^o. 0 0 5% 

y^b^^-efeSo /c/cu j§§y©s i #w&;#sitoo$ 

KP7i^5t5iat450-e, S i 2. 0%UTtt 

ZZtifMS Ll\ 

[0044] ;#S4too$;S4nc&, »££;!)* • Fe^AW 

IN„ Z n -A I -Mglto^l^F eMltt2. 5%UTttZ>Zt1f 

IA\> 

[0045] i§iZn-A I -M g^to9$iiM©to^$^fiA?/>^l^, too 

$ ® ©ittttfc £ zfm&m-kwm zmmzfrtc^rmfttz?*. •? WJ t & 
So ^HJoTl^- Ttoo$H 

mmm] ^fcy©zn-Ai-Mg^too^t 
M&2 0 g/m^UitSI^iiU y^H^T&So —~f5s 

#• < ftS £;#Jg0#tC 7"• -Jtfx—Jl/L^t" < &So 7"• -*-ju^fg£ 

-tS£;mg3iUt«T-tSo C0/cto^/cy©too$^fi[i2 5 0 g 

/m2j^"Fi;t-SCl^A^MS Ll^o 

[0046] 

±IE©;#S4Zn-A I -Mg&to?$ffim.%mt7-<7femz.£Vm'&t 
Sffi^pRfatdU ±IE<^|W|^i©/#ffl4z n - A I - M g ^to o o 
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[0047] «^»J1» 

^ 2 3 . 2 m mN ^iH 1 0 0 0 m m to 

o Us dti£;#S4too >tC®*J5LTffi^0too 

-rS;#S4Zn-A I -M g^too$»JS^^L/c0 ^llZn-A I -M 

g ^too J-M~RC^~t§iti£;fr;£tCc£ lJ tfZ'>—Jl> KT7-^;# 

K^Xllj55c0S^ff^PSL 

/co too$jfflj$, too^ftit f>-;u Ktfxflj$tit£^ll4[£tc^LT 

feSo L/c^>-;U K^X0lIJ55c^ C02 : 0~1 6i*m%, 

: A rN He01 ffiJ^±fr£>&S (^^MJ2N 3 tCfc^T|W| D) 0 

[0048] [H2] 

2 

ill 
No. 

(St11%) m n ill 
No. c Si Mn Al Ti Nb 

m n 
A 0.22 0.006 0.8 0.04 - - 490MPaB.MiMtlM 
B 0.11 0.10 1.8 0.04 - - 590MPa$fcS3g^$3 
C 0.11 0.4 2.0 0.4 0.04 0.02 980MPa|5ft;^ffl 

[0049] 

M 7 tC^f cfc 9 tCN 1 00mmX7 5m mCDt&HK" 1 4 (;#14 Z n — A I 

— M g ^to o $ilfep|3^") ©4]^^ilS2 Omm, 2 5 m m (DWM(D 

tsX (^j|3) 1 5^SiStCilT, H3 lZ^t)$W:0kftXj3Xis-)l' KT7-^ 

Tt&lj^K" 1 4 <h ^X 1 5 L/co W tC tiM^,<£ S AN 

iztfx 1 50JHH^ 1 m LT, <^tc 

tf- K£ttteT5§&£iito* ;#Jgtf-K1 6 01/^J^I 7^j5jcL/c^ 
©5§&^7j&E£-e}§&£ftc>fc„ SSifctt 1 4 ti¥fe±tc#]S£ ft 

L/co d©Sft|&tiftiz}§®syti U ^ IA ^ <h L/ct©T-

So 

[0050] 
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[^3] 

3 

\WskV4-Y YGW12, ptlfill. 2mm 
V— .XifXrAr, He, Ar—He?I^;#X 

C02:0~16M% 
ifct£0!l :Ar— 5. 5~20. 0fWt%CO2 

v—/vKtfxfifss 20L/min 
?§Sil®iE 100—250A 

14—32V 
J§Sit,S 0. 4m/min 
;B&A& 21 00~1 2000J/cm 

[0051] Mil 1 lot -7%mz>mm 
£-Ktt&y£B#1 7 fcOKDUmfr 1 

mmnxwimtz>ztiz£y, §iti^i 
dtAtyti;£3) ^)i^L/c0 d©#y*ui r;#si#s^bsytu u&ztn 

IfT^tlSo i|p^^:^4 

[0052] 
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[^4] 

l§4 (fizl¥3.2mm) 

No. IS 
Zn-Al-Mg3?fco£Jf $1$ : Zn) 

(«£%) mtfi 
(g/m ) 

v"— AB 
Q 

2900 
X Q °'68 

E 
ft 

Al MB Si Ti B Fe 

mtfi 
(g/m ) 

Ar He CO; (J/cm) (mm) 

1 A 4.1 0.05 - - - - 44 100.0 0.0 0.0 2100 15.97 0 

2 B 6.2 2.9 0.5 0.05 0.02 - 92 42.0 50.0 8.0 2100 15.97 0 

3 C 21.2 9.6 0.5 0.03 0.01 0.7 195 0.0 84.0 16.0 2100 15.97 0 

4 A 4.1 0.05 0.3 - - 0.5 44 0.0 100.0 0.0 3100 12.25 0 
5 B 6.2 2.9 1.5 - - 0.4 92 47.0 47.0 6.0 3100 12.25 0 

6 C 21.2 9.6 - - - 0.5 195 0.0 88.5 11.5 3100 12.25 0 

7 A 4.5 1.1 0.5 - - - 35 100.0 0.0 0.0 6000 7.82 0 

8 A 6.1 3.1 - - - - 88 76.5 20.0 3.5 6000 7.82 0 

9 B 14.5 7.7 - - - 1.2 129 49.6 45.2 5.2 6000 7.82 0 

10 C 17.8 8.1 0.3 - - 1.6 165 0.0 93.0 7.0 6000 7.82 0 * 

11 C 21.6 9.2 0.5 - - - 240 94.5 0.0 5.5 6000 7.82 0 5e 

12 A 4.5 1.1 0.5 - 0.04 0.6 35 75.0 25.0 0.0 8000 6.43 0 m 
13 A 6.1 3.1 0.5 0.04 0.01 - 88 44.5 50.0 5.5 8000 6.43 0 

14 B 10.9 2.9 0.2 - - - 91 94.0 0.0 6.0 8000 6.43 0 

15 B 14.5 7.7 1.3 - - 2.0 129 19.8 75.2 5.0 9000 5.94 0 
16 C 17.8 8.1 1.9 - - 2.3 165 0.0 94.5 5.5 9000 5.94 0 

17 C 21.6 9.2 0.5 - - 0.3 240 74.0 26.0 0.0 10000 5.53 0 

18 A 4.4 0.07 0.7 - - 0.5 41 94.8 0.0 5.2 10000 5.53 0 
19 B 6.0 3.1 0.7 0.09 0.02 - 62 67.0 33.0 0.0 12000 4.88 0 

20 C 15.5 5.0 - 0.05 - - 115 20.0 78.0 2.0 12000 4.88 0 

21 C 21.3 9.1 - - - - 189 0.0 95.4 4.6 12000 4.88 0 

22 A 4.2 1.6 - - - - 34 80.0 0.0 20.0 2100 15.97 0.5 
23 B 6.2 2.9 - - - 0.5 92 0.0 86.0 14.0 3100 12.25 2.0 

24 C 20.5 9.5 - - - 0.4 180 44.0 44.0 12.0 4000 10.30 3.2 
25 A 4.5 1.1 - - - 0.5 45 87.0 0.0 13.0 4000 10.30 0.9 

26 B 11.2 2.9 1.3 - - - 62 45.0 46.0 9.0 6000 7.82 1.5 
it 27 C 21.0 9.9 - 0.05 0.01 0.5 240 0.0 80.0 20.0 6000 7.82 3.2 it 

28 A 4.4 1.2 0.5 - - - 60 82.0 10.0 8.0 8000 6.43 0.7 m 
29 A 6.3 3.0 0.6 0.05 0.01 - 89 50.0 42.0 8.0 8500 6.17 2.0 

30 C 17.5 7.1 - - - - 160 0.0 92.5 7.5 10000 5.53 3.2 

31 A 5.5 0.9 - - - - 76 93.0 0.0 7.0 11000 5.18 1.3 
32 B 10.1 6.9 1.9 - - - 155 93.5 0.0 6.5 11500 5.02 3.2 

33 C 21.6 8.3 - - - - 234 0.0 94.5 5.5 12000 4.88 3.2 

34 A 1.1 0.05 - - - - 35 100.0 0.0 0.0 2100 15.97 0 

35 A 1.2 0.05 0.3 - - 0.5 45 75.0 25.0 0.0 3100 12.25 0 * 

36 B 1.0 1.0 - - - - 64 95.0 0.0 5.0 4000 10.30 0 i± 

37 B 1.1 1.0 0.1 - 0.05 0.4 76 65.0 29.0 6.0 6000 7.82 0 m 
38 C 1.2 0.5 0.1 0.03 0.05 0.02 95 94.8 0.0 5.2 8000 6.43 0 

39 A 1.2 0.06 - - - - 34 80.0 0.0 20.0 2100 15.97 0.7 fch 
40 B 1.3 0.5 0.1 - - - 47 86.0 0.0 14.0 4000 10.30 1.2 R 
41 C 1.0 1.2 0.2 0.02 - 0.01 78 50.0 41.0 9.0 10000 5.53 2.8 m 

[0053] 0 

&&%W\01J(D[Z1D^X, MflifbtJtlH>U ̂ tl/c0 
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^2 •i)feff4 . 5 m m©>£Mil $J|^Jx£: Ls Cltl 

$)lllj55c^w-rs;#ffl4z n - A I 

-M gmtib^ZffifaZmitLtco ^HZn-A I - M g 
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[^6] 

S6 (tSf?6.0mm) 

No. m 
Zn-Al-Mg^&o#JS0J5£ (-BsftS: Zn) 

(Sf*%) 
(g/m") 

({«%) Ail 
Q 

(J/cm) 

2900 
XQ-0.6S 

ift* wax m 
(mm) 

No. m 
Al Mg Si Ti B Fe 

(g/m") 
Ar He o o 

Ail 
Q 

(J/cm) 

2900 
XQ-0.6S 

ift* wax m 
(mm) 

71 A 4.5 1.1 0.5 - 0.04 0.6 35 75.0 25.0 0.0 8000 6.43 0 

* 
?§ 

w 

72 A 6.1 3.1 0.5 0.04 0.01 - 88 44.5 50.0 5.5 8000 6.43 0 

* 
?§ 

w 

73 B 10.9 2.9 0.2 - - - 91 94.0 0.0 6.0 8000 6.43 0 

* 
?§ 

w 

74 B 14.5 7.7 1.3 - - 2.0 129 19.8 75.2 5.0 9000 5.94 0 

* 
?§ 

w 

75 C 17.8 8.1 1.9 - - 2.3 165 0.0 94.5 5.5 9000 5.94 0 * 
?§ 

w 
76 C 21.6 9.2 0.5 - - 0.3 240 74.0 26.0 0.0 10000 5.53 0 

* 
?§ 

w 77 A 4.4 0.07 0.7 - - 0.5 41 94.8 0.0 5.2 10000 5.53 0 

* 
?§ 

w 
78 B 6.0 3.1 0.7 0.09 0.02 - 62 67.0 33.0 0.0 12000 4.88 0 

* 
?§ 

w 
79 C 15.5 5.0 - 0.05 - - 115 20.0 78.0 2.0 12000 4.88 0 

* 
?§ 

w 

80 C 21.3 9.1 - - - - 189 0.0 95.4 4.6 12000 4.88 0 

* 
?§ 

w 

81 C 1.2 0.5 0.1 0.03 0.05 0.02 95 94.8 0.0 5.2 8000 6.43 0 

* 
?§ 

w 

[0059] 6 . 0 m m CD#) o n — A I — M g 

rts K^x^©co2}i^^tuiE (2) z>z 
tlz£-o T;#S4#jIJHbty ti£ lft±f S £ ^ •? $ fc0 

[0060] «^»J4» 

^2 Sfeff 2.6m $J|^Jx£: Ls Ztl 

$)lllj55c^W-rS;#ffl4Z n - A I 

-M gmtib^ZffifaZmitLtco ^HZn-A I - M g 

l^T, ^»J1 £[^«©!¥{I#;iT-It}§S4#S^{bSiJtitttC^(i:Y K 

# XflJ5£CDi^ll ̂ :IMIS L/co 7 

#ii ̂ >-;u K^xllj55c^7 *fg0SWcM L/c^>-

JU Ktf C 0 2 : 0 ~ 1 7 1«%N |S:Ar, H e (D 1 
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[^8] 

IS 8 (KJ|El.6mm) 

Ko. m 
Zn-Al-Mg^feo^jl$fl^ (,mW>:Zn) mm) #*S ASS 

Q 
205 

X cr0-32 
fiJtl' K 

4> 
Al Mg Si Ti B Fe 

(g/m") 
Ar He co2 (.1/cm) 

205 
X cr0-32 

(mm) 

Ill A 4.1 0.05 - - - - 44 100.0 0.0 0.0 2100 17.73 0 

112 B 6.2 2.9 0.5 0.05 0.02 - 92 33.0 50.0 17.0 2100 17.73 0 

113 C 21.2 9.6 0.5 0.03 0.01 0.7 195 0.0 83.0 17.0 2100 17.73 0 

114 A 4.1 0.05 0.3 - - 0.5 44 0.0 100.0 0.0 3100 15.65 0 

115 B 6.2 2.9 1.5 - - 0.4 92 40.0 47.0 13.0 3100 15.65 0 

116 C 21.2 9.6 - - - 0.5 195 0.0 85.0 15.0 3100 15.65 0 * 

117 A 4.5 1.1 0.5 - - - 35 100.0 0.0 0.0 4500 13.89 0 4t 
PE} 

118 A 6.1 3.1 - - - - 88 70.0 20.0 10.0 4500 13.89 0 m 
119 B 14.5 7.7 - - - 1.2 129 44.8 45.2 10.0 4500 13.89 0 

120 C 17.8 8.1 0.3 - - 1.6 165 0.0 90.0 10.0 4500 13.89 0 

121 A 1.1 0.05 - - - - 35 100.0 0.0 0.0 2100 17.73 0 

122 A 1.2 0.05 0.3 - - 0.5 45 60.0 25.0 15.0 3100 15.65 0 

123 B 1.0 1.0 - - - - 64 88.0 0.0 12.0 4000 14.42 0 
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[11^115] fulE/#S4Z n — A I -M g Sl°/ot\ A I : 1. 

0-22.0%, Mg: 0.05-1 0.0%, Ti : 0-0. 10%, 

B : 0-0.05%, Si : 0-2.0%, Fe : 0-2.5%, 
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