188 IR %Y R eseanh  Paper

8 BE AR LR N T I AR K s i PR 3R

ZMNEIXF R ARELBEIHABRELELE (730000)  EHE FHEW KR

BE XD, MR R E RS PR T LESHME R NE w52 T FE A ZA
WA, SRR AR AR TS0 Praailit) T2t Zeth A AR R A S ) il 2R i A B
TE[F—Z 80N SR [ B DRH SO BT 2 89 S IR DR A AEAR R B TSN AR B R —Fhddrk it BB Br 32 1)
T WAE . SRR, T 0 BE T 3 BERTS T ¢ 1 i 30 Bl e ek A B i e . R e AR R

HONE I EE N R R NER & NERERE.

S48
hE4%E, TG453
0O @1 &

PEFERE IR (FTPR FSW )2 3 [6 AR B2 A X 07 T
LO9TARE S B — IUET AL [ AR BOR . EAR I — T
RIMARIE AR o B L2, 7R & &M R4 o
HARRMIZA S, BEPEESIR T, & — MR
A GRS AFAERN ) A2 M4 & it 30145 2 5 Tl AH
HEE JLEERIR 2 A 1 BEAP RN 2E AP RHE
IRES R BB U RO 5 R R R A2 4,
TN R B RS . Dm0y FSW HF5E
KA EETT ], XN T T R AR SR LR,
AR T Z e i R R A R
MR, SHERNFERA BT FSW SRS AR BHE K
AT BEAR BRI BT 26 A 0 A 8 B 28 LR Y
TER. FEWFIE S AR AR | So i 3 8 i T8
fY FSW BT 52 A 7 1 B A BB A B SOR Y. A AT

= (1]

AN

AT Y SMXTH PR B R R ) 22 R R A IS
ALUTILATH
(1) skt R R A 25 1 i 1 0 2 ) A R ST 7 1

LF21$5&8 € LYI2@REe HEERRE TEHA BEXE

XA RS RG0S X413k 19 32 7718 DLk T
THE,

(2) ZEIRME Sk M 5 R A BR 7T 7 v 70 AU T
PR R P RS REARERE WIEH T
Wb =i shid i U Y,

(3) CarlD- Sorensenf1 Aaron L Stah X} /5842 F2
SRR BN IR o A EAT TR, BERR I B
FEEE B ) BEE 5 R 2 1) B R 3 T £ P b 1Y
It

(4) K- Kumarfll Satish V- Kailas 3 & 2t 22 85 £ 3k
EJHRARZ TB] 1Y) £ B R DR AR il ) 705 AR E T A [A] 1 e )
ISR e

E AT B PO T BE 4 R B2 v S s D A B RAR
B SCHORR PR AR AR L R T R A SE AR U A T
TR,

1 REMBRTTE

IR A LF2LA LY 124846 & 2L T o
#2300 mm X60 mm X6 mm A ARAFFEFTREEE, I
BEEMEEZMII I ERE AR L

® 1 Y125 IF2TREEMUERS A HERE

b2y (REAH %) Ui A PG
Tk M —
Mg Mn Al R, MPa HB/(N+mm °)
LF21 0. 05 1L 0~16 A 130 30
Ly12 1L2~138 0.3~0. 9 3.8~4.9 SE 480 131

s HER. 2008—05—19
E2UH: BRARKBIEIESHTIWE (10577010),

22 2008% % 947

IRIG AN FW —3IM —O15 B h BE IR L, 42
2 0~2 000 mm /m in #5E H 250~2 500 t/m in X455



R esarh Paper i 158

EERMREEIEE ) 14 mm. 5 42 T 2 IR 50 1Y
K. AR LBk BoA HERE, i Lpr
e HEBESHILEL 2

B Lk Bk

R 2 HHITESY

B ER K MM ER
d /mm 1/mm D /mm
5 3 53 20. 2

TSI T #I0 B R FH A% A s FL i O R TR AR
T BASARIEARAANEEY O 03, MRyEE 1R R
TEATBOT A E SRR (TIEE ) R
Dol 7 3 R Ml vy oK Vil W : 0 B RSP €9 S =
TERITTCE M YN 7 16 B 25 B — A i 22
FHCEMA . H ORI X AR5 T I 27 LA
s BT RASCR HE 48 48 v O 2R IE T O 1 PR IR 1 5
T B LT IR AR IR TR LSRR 4R
BRI 258 IR R 4R FL % T ORHE I dn 1]
2R

| B 2 "
| 3
- # “
2 B R BE iz] N - &
) K
o . %
£ i o
8 St |- o - X
— A —

B 2 SRARHR B TEIRHER

TENES AR W 5200 BUEE R AAL AL
T RS A A SRS JHE (B —bE) )]
BB RAER AR b, 15T A SPTR, IR

(L) BtXb A —FrbpRL FERFFHE T2 &M M2

BRI AT 0 R BEFE S e S e 5 o AT s
R v MEE RS2 £k

(2) EFxb LF21A0 LY 125X Bifh AR ZERIE T2

SAFMSHIIAR IR 89 25 08 5 B8 — PR SR 4%
HRER T A A AL e, I LB BT AR T s 189 Xl

3 kB R R
2 REHERRSH

2.1 PR K R 2 A T R TR

XS LY L2588 S0 FEORIEHE T2 MSHORZ
AL . K E 100 mm /min R E R 10
mm /m in TEE 0 20 mm, #R 600 r/min 800 r/m in
1000 v/min 1 200 v/ in B e 7 0 FE 43 047458 4 P
AR B2k 4T Rgs

% L D E ;
5. 2T ¢
SN F
w0 2
® 5l MiZE 1.1 BfE RS LS
Mi ik 2:2 SHEREM NS
0 1 000 2 000 3 000 4 000
i8] ¢/ms

Bl 4 gy 600 v infy IR 77 il 2%

IMTIEL Ak A — B BUATRL MR EE S R AR
s BORRE B RIS A% ) R I BB JEE 3 HE A
s BTRA T R Bk, B — C B BEE Hi N 89 1
s SR A B AR, TR RS i BT R
SRS P A2 R i ) BTS20 LV, M A R R
HRZHy 05 vthgh 2 5 000N, C—DE By A A
SEBCHEEH AR AR EE 45 A 2 (LR B B AT B
R 1E T 7R S R SRS A (754 T [E AR S B

20085 % 947 23



188 IR %Y R eseanh  Paper

DALY AR Ak 7] iz 3 SR AR T an Bk Y, N X
MK, HEAEIHE e NEMER, TR E K
K WWRPIAME RS M B EE S AR 3 4 V. 4
RSN 17 000N, D—EE. Mt i THiHE L
B FhE T B a8 B AL, BT AT e 7 SR
/N, EF B 7R RS IR AT PR R HE e (13X B R [R] P, %
B MR RINE 2. i 2 ZEA R BACIRES it
B AR R AR Y ) B R (B S gk /N L 6 VL IRR
FRRAZ B E AR o X A R 12 8 000 N,

KB e 4351 800 r/min 1 000 r/m in I
1200 v/m infif, N A2 AR aE S 42800 Br
DU EE—RAEB A N E I E IR SHTR,

18 000
[ —e— B TR )
16 000
—— BETEAN
130 —— BWETEH
= [
S 12 000f
R 10 000 F
S I
= -8 000}
6 000 \\

600 800 1 000 1 200

BERE #E n/(r-min™)

Bl S ARETesed s

ML ST, Y e B 800 r/m infi, i HE 4T
AT 1 K29k 4 500 Nl g T He 2146 2 07 B B )
KTEESKRZ K 13 000 N: Fa & SR8 1) R ) K2
Sy 6 000N, Sy 1000 v/m infd, HEPEEHH T
FE7R% 0y 4 000 N; g R 246 € 0 & I i KT
FAR#) 05 12 000 N; F2 € SRR T I 1 R 240 0y
5500 N, Sjigfsefi Ay 1200 v/m b, BEHEEHAY N IE
IRy 3 500 Ns filR T e $48 E f E B 1) e KR
JIRZ%y 11000 N g AR N ke 4 500 N,

SR AN [R] B T o 18 35 47 2 [ — b RS, Bl e
A R BE N RN BE Z 6 0 4 A I R o
PO BT HESTB S R RlR 9 R R ) DA KRS e R
1L RE Y T H AR B A AT AR
2.2 Sk T RS U R TN e 7 B R )

Xt LYI248 64 FERIEHE TERMAZ 1S
OUN AR EESHOR A e B 600 r/m in 2R 60
mm /min FEE O 15 mm $EFFARAE, SSHIRA 5
mm /min 10 mm /min 15 mm /m inF0 20 mm /m inf) FJE

24 2008% % 947

RS AT P EE R AR AR SR 4R 21 Y 540 MR
B R EE R T A EIE 65K,

H& BRI 24 RN E N 5 mm /moinf, BT
SRR NE 12028 4 500 Ns 3l g T 314 2 o & i
FIEK NE12924 13 500 N; 2 SR 1 1 i 7 44
N T500N, MREEEN 10 mm /m i BEPEEHY T
%92 6 000 N: B8 T 248 2 00 & I 5 KRR
D127 14 500 N; B g SR HEIT A N 29 7 400 N,
BREEEH 15 mm /minB BERLE 0 FE AN
7500 N: il jE TR B4R 2 AL ER MR K TR A H
16 000 N: f g S4B R 200 7 500N, Y4
MR 20 mm /moinfit BEPEEFAY SR 1250 9 000 N;
BE TSERHE AL E N R N E 2 17 500 N;
Fa g SRR T 12075 7 400 N,

R FAANIR] 0 T e 38 B AR B2 R R AT REI, BEE T R
HRJE RGN BRSO SR T R D #3Em,
MR e R MR EARFEAZL, RN
DB SK TR S R, T F e, X Rk RN
BN SRR RS BT DA REX EE 8 K Y IR AT
DI, K T ok, (B 255 e RS, d1 T
SR PR ] () e 2 o B AR B A 1 TR i T DA e 47
AR AL B N i $ B JE AR — B0 It DABARE R P 458 K
AR PLIB A, WL, FER S AL R, TE
NFEARRFFAZE,

18 000

——BEHE T ES
16 000 F—— R ETEN
L ——HE TR
14 000
z L
= 12 000 F
R L
4 10 000
e L
8 000} el
4 000 — .
5 10 15 20
T HE#E v/(mm-min™)

K6 AR TN EEER RED

2.3 PR XS S R R s

AT LY 125564, TERIEHE T2 &AL HIE
BT BB BOR S I 600 i T
18 mm /m i FIER O 15 mm S EFEAZE . 553K
80 mm /min 120 mm /m i 160 mm /m infl 200 mm /min
SRR B A T e PR B R . th T HESHR
A, FrDATERTHE LT 46 T e B 2 4R 58 4 5 AR



R esarh Paper i 158

AKX BRI [E] P R A 2 2R e AR R Y, B
FEEPRRAERY N RZY D 8 500 NilR R IER 5 2
BN R IR0 17 000 Ns (Kt A5 04r
TERS I R R 0 R I 2L, ARIE R R 2 A KL
BRI R e SRR R P Y IR D E ISR SPR.

"3 TRFERENTERN

15 e B BE TEH
v/(mme min ) Fee N
80 7 600
120 7 600
160 7 800

200 7 700

TEHESHARZMEL T, R AN F 0 S 5

TR FERE, TR ZRAAR/ N, I, SRR A 22
XTTfﬁIL%:&ﬁE’ M,

2.4 JREEARRBPELXS T ##

Ebxt 6 mm R LY12F1 LF2U4E A SR, fEfHiEE:
ELZMSBIGAZMIEI T SRR SHOY . b E
800 t/m in 4R34 E 60 mm /min FHEEEH 15 mm/
m ine 733 X6 P AR ORL R AT 40 B R AR AR AR SR R B Y
TR A2, N —RHER M T E Ik 4
B,

® A4 LYIZHE LF2 VR ERIFHERITES
JEE BRI TR BKTIES BETES

*IPH' B/mm Fﬁ‘}"ﬁﬁ—'ﬂ /N FmaX /N Ff%m /N
LY12 6 6 000 17 000 7 500
LF21 6 5 000 8 000 4 500

X LY 12486 Gt T HEFE BE AR R, BEREET Y T

JE 3 B R IR 0 DA R R A B AR v B R TR D
KX L2V A SRR . W, LY12)8
TR A4, HATCRERE Y 131 N /mm’s 1] LF21)E
B EREE & 4, HAR IRAERE(L A 30 N /mm’, BT LY 12
RIRERE . BT, ZEXT BT T P BE AR s, i i 4
JEX BT R PU T IRE E 4 R . [N, SRR,
R 4R ) IR D TR B AR A R IE A,

3 & ®

(D AEHETZMBHALZHREO T, KHAAF

BT e o P AR (R — PP DR PR BT S 0 R
B 77 DA B RS e M R v IS T ) T B B e ) 3
I REAIG

(2) TERIERE LZEAMHMSEARZRIE LT
KA IR TS He 38 B AR (R PRt B S e
BN, BEFEE Y T SR 1 N R 1Bk n . i
FEfR SR R TR AR AL

(3) FEXEESHOY e 800 v/m in 455 ¥
60 mm /min FEBE B 15 mm /A in 20 RE R 25 0 15 50
TR LY 1288 & et AT b FE R, Bobb et MR
T B TN DA KR e R R 0 T R R
TXF LFZVER G SR TR0 77,

(4) FEWEFE R SRR T, Y 5B SR A R
sy, BTS2 B aK

(9) XFR—#PEL 73 513k F A R S50 148 8
TR E R R NE D EAR AL,

(6) P E SRS R N E M EER R
& R R A N R E

2 £ X M

17 Masatoshi Enanoto Application of friction stir welding for Al
alloy[ J]- Light Metal W elding and Constuction 1998, 36
(2), 75~179.

[2] 3k A, skba. DErkEE AR B b PSR 1 52 0 #r [T
BB 58 B, 2006, 28(6), 857 ~862.

[3] Z=pR%e. Z=MTEL M F. LYLZA G BEEEEL RN I
MG AR TTHAE A [ 1] 78I ol K224, 2005, 23
(1), 134~137.

[4] 5k MH PRV, skutak. Pk AR o IR K 0 i 22 AL XS
FHEIL R [ J]- AUk, 2005 25(6), 33~37.

[5] CarlD, Sorensen Aaron L Stahl Experinental measurements
of load distributions on friction stir weld pin tools[ J]- Metal-
lurgical and M aterials Transactions 2007, 38B, 451~459.

[6] KumarK, Satish V- Kailas On the mwle of axial load and the
effect of interface position on the tensile strength of a friction
stirwelded alhm nim alloy[ J]- Materials and Design 2007,
1¢12). 1~7.

FeBRSr: EA . 19565 kA I HE A FIF, EEMN
TP A AL B S AL B BT AR AR B A
FEHFROFE. K RiEX Ok RFH
SAHET ZE L 2N ZER T,

20085 % 947 25



WELDING & JOINING M ain Topics - A bstacts & K ey Wonds

M easurem ents and nfluencing factors of longitudinal force of pin tools in friction stir welding process

W ang X ijing Han Daobin Zhang Zhongke

(State Key Laboratory of Advanced Nonferrous M etal Materials Gansu Province Lanzhou University of Technology Lanzhou 730050, China)-
22—25

Abstract For friction stirwelding process the effect of welding parameters on the longitudinal force of welding was studied with data acquisi-
tion system- The variation of the longiudinal force was obtaned Expermental resulis show that with differentmaterial at the same welding pa-
rameter the longitudinal force is different M eanwhile with the same species material at the different welding parameters the longitudinal force
is also different The experments proved that longitudinal force increase with pin plug-in speed and anount and decrease with the pn tating
speed The main factors that influence the longitudinal force are rotate speed plug~in anounts and plug=in speed

Key words LF21 alum inum alloy LY12 alum inum alloy  friction stir welding  longitudinal force  data acquisition

W ettability of AgCu-Tirapidly cooled brazing filler metal on the S§N4 ceram ic

W ang Chenglongly W ang Lei. Zou Jiashengl, Feng X ingmel2

(L1 Jiangsu University of Science and Technology Provincial Key Lab of Advanced W elding Technology Zhenjiang 212003, China 2 14th Re-
search Institute, China E lectronics Technology G roup Cormoration Nanjing 210013, China). p26 —28

Abstract Three canponents of the AgCuTi rapidly cooled foil belt fillermetal are prepared by single roll rapidly cooled equipment and its
melting characteristics m icrostructure and wetting property on the S§N; ceram ic were studied The results indicate that compared with the rap-
idly cooled foil belt fillermetal and the conventional foil belt fillermetal the fomer has a lowermelting temperature even narrowermelting tem -
perature interval but its structure is not amorphous Based on the same brazing process the component of (A g Cusgs )os T has the bestwettabil-
ity on SENy ceram ic W ith the increasing of brazing temperature and tme both the wetting areas of AgCu~T1i conventional and that of rapidly
cooled brazing fillermetal are mcreased On the same brazing parameters and camponents the wetting area of the rapidly—cooled brazing alloy is
larger than that of conventional fillermetal on the S§N; ceramic The reason of this consequence is that the melting trait and m icrostructure of
rapidly cooled brazing alloy is different with that of the conventional fillermetal

Key words SiN, ceram io  active brazing alloy  wettability AgQCu-Tifillermetal rapidly cooled brazing alloy

Appearance and properties of welded seam ofm agnesium alloy by electron beam welding

Shen Bin Ye Hong Luo Y i

(School of M aterials Science and Engineering Chongqing Institute of Technology Chongqing 400050, China)- p29 —32

Abstract The accurate prediction of variation of welding temperature field is much mportant to inprove the weld quality W ith groups of dif~
ferent param eters numerical sinulation was applied to AZ61 magnesium alloy By canparing to the results of weld appearance a group of opti-
m ized parameterwas used to discuss the results of weld appearance and analyze the distribution of hardness The results show that the weld bead
width and penetration depth in experinent agree well with that of numerical simulation The hardness decreases along the weld transversal sec™
tion gradually which is higher than base material

Key words magnesium alloy  electron beam welding  numerical sin ulation

Pulsed M IG welding of AGNO1 Al alloy used in high-speed vehicle

Yang Shangleila M eng Lichun'» Lit Renyuanl, Chen Q iangzv W ang Hongfeng3

(1 CSR. Sifang Locamotive and Rolling Stock Co » Lid Q ingdao 266111, China 2 Tsinghua University Beijing 100084, China 3. Q ingdao Uni-
versity of Science and Technology Q ngdao 266042, Chia)- p33—35

Abstract A6NOL Alalloy was welded by pulsed M IG welding The mechanical properties and m icrostuctire were nvestigated The results of
experinents show that the weld appearance is fine The tensile strength of joint under the welding conditions is 198 MPa and the percentage e~
longation after fracture is 7. 7. The zone of fracture is located in the weld metal The m icrohardness on center of weldingmetal is the lowest in
joint The microstructure of weld metal is equiaxial structure as castmetal and HAZ nearweld metal is tiny equiaxial structure of a thin layer
Same M g Si phases have been solid solution into the base metal

Key words high-speed vehicle Alalloy pulsed M IG welling mechanical properties m icrostructure
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