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Microstructure and mechanical properties of TIG welding joint of TWIP steel

HU Zhigiang,LI Chunfu,SONG Kaihong,CHEN Qingyong, YANG Yi, YANG Kaichao
(State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation , Southwest Petroleum University ,Chengdu Sichuan 610500, China)
Abstract: Microstructure and mechanical properties of 21Mn24CrSNi2 A12Si-TWIP cold rolling plate after manual TIG welding was studied.
The results shows that the microstructure of base metal and welded joint both are single austenite, and without twin structure. There is a little
deformation twins after tensile test. The tensile strength and hardness of base metal is much higher than welded joint, but the elongation is
slightly lower than welded joint; Fracture morphology shows that fracture of base metal is quasi-cleavage fracture without necking down.

Fracture of welding joint is dimple-type ductile fracture with clearly necking down. The performance matching of base metal and welding joint

has huge difference, and TWIP effect is not obvious. Therefore, solution treatment for the welding metal is very necessary.

Key words: TWIP steel ; TIG welding;welding zone ; microstructure ; mechanical property

TWIP ( Twinning induced plasticity ) f—284 i &
PR, B PERPLRLR A (R, 29 600 MPa) FItk =
HIfREER (A > 80% ) , FHThr s B A K R R F7E
50000 MPa% L) I, 2= 58 ¥4 TRIP W B S, XFp
B Grassel 25121 7 1997 4EF5Y Fe-Mn-Si-Al & TRIP
IR &, 2 ] FE T AR TR BE A - 70 ~ 400 C A
T Lo ST B IR L, AR R AT Ik 1074 s 7'
24 Fe-Mn-Si-Al RN & EiL B 25% , 48 & &M T
3% RESBAE 2% ~3% Z [BIRf =4 TWIP R 67, TWIP
WP RS RPEERET., BRILZH, ZRWEEEEH
RERRUEE ST, 1020 CHIZH 0.5 J/mm’ &4 TF 4R
FIPIAE LA L s BIZAE - 196 ~200 CIEASRE X [H A
BHRBEMETRE, iT TWVIP REFRLFNE
EYERE, R F RS S RERN L BT M,
HBRFAEREAT Ak, TWIP SRAE I ZE RN, AT LB
B TR EHE R S Z e, R 7EA ML,
BiEE Cook FRN“AIMESREE A THER”,21 a4

s BB . 2011-10-18

YEEBNAER(1985—) , B, WNZRE N B LR E, IR T MR
MRS, FENEMS EAOR G REREM 58, E-mail:
332428994@ qq. com, WIRSEH : EHFE, AR, B L4 R, E-mail:
lichunful0@ 163. com

H SEHRAFEMEREORZ — 1 TR IR BOR ™ 1
R TWIP 4 A IR AR BRI R o ARHY
SRR BB A 7 N R BB B SRR S, AR SR
BHE T TIG #2%¢ TWIP SZH SR RERY M

1 RBAHRT
1.1 ek

AR I e B 8 47 B % 8 21 Mn24CrSNi2 AIRSi—
TWIP 4%, A58 TWIP $07E VIM25 B E 28 i gk iy 4
IR0, IS R B2 B 107 Pa, ‘B4R IBE 1500 ~
1650 °C , GerE 7 AR FIMSE LY N 0% 7 itk AT, BiiE
BEY 1500 C, % HMNAIFESERE RIX-30-13 4605
RS HEAT 1050 ~ 1100 C 48 h Y BER K, AR5 #AT
IR, 72 10 v =55 RS BUR B 2N 25 mm B ERL
(HREBIRE S 1100 ~ 1150 °C, A HRIRE R 800 C),
B 5 IR BHE ¢250 mm x 300 mm FyFARELHL
ITREWRELH , ELH SRR 10 mm MHHN, LA
LRFLIRFE 1100 ~ 1150 °C, A& 4LIRRE 800 C ., &¥%LE
I BIARTE TU5R $90/$240 mm x 250 mm & FLAL |t
TREWEEL, RIBXRETERN 10% ,H5 6 mm FHK)
W, RIS R A RPIRES A T &8 37% BI%
AR, B M B WR 1, BEEAERST N









553 )

BIRR , 55 TWIP 4% TIG & L i H A 5168 49

1400
12001
1000+
800+
600
4001
200y
0

RS,

TN H1/MPa

004 006 008 010

TN/ %
S TWIP SRS 5L B8 fnve SLIR s TR ) -Ri A th £

Fig.5 FEngineering stress-strain curves of cold-rolling base
metal and cool rolling welded join of the TWIP steel
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Fig. 6 SEM morphologies of tensile fracture of
the TWIP steel at cold-rolling state
(a) base metal; (b) welding zone
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Fig.7 Microhardness distribution of the TWIP steel
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Influence of yttrium on microstructure and properties of AZ80 magnesium alloy

LI Gaolin' , WEN Jiuba'?, HE Junguang', MA Jingling' , YANG Yongshun', LI Junfeng'

(1. School of Material Science and Engineering,Henan University of Science and Technology, Luoyang Henan 471003, China;

2. Henan Key Laboratory of Non-ferrous Metal Materials Science and Processing Technology, Luoyang Henan 471003, China)
Abstract: The effects of ytirium with different content on the microstructures and properties of AZ80 alloy were investigated at room
temperature by using of scanning electron microscope ( SEM) , optical microscope (OM), X-ray diffractometer ( XRD), tensile tester and
corrosion weightlessness method. The results show that proper content of Y can refine the microstructures of AZ80 magnesium alloy
obviously, decrease the quantity of B-Mg,, Al,, phases sharply, chang their morphology from continuous network to discontinuous disperse
after the addition of Y, and a new phase Al,Y formed. The optimal performance was obtained when the Y content in the alloys was 0. 5% ,
the tensile strength and the elongation of the alloy were 199. 286 MPa and 6. 155% , increased by 7.49% and 7. 98% compared with AZ80
alloy respectively, the corrosion rate was 0. 2585 mg-cm™>+d ™", only the 48. 07% compared with AZ80 alloy.
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