:1002-025X(2013)12-0040-06

40 . 42 12 2013 12
JMatPro N06625
( s 644003)

: NO662S A 2R ERTHMAEXZRIITE AT U ERFITN RIF A FRAEFKF o ib it KIERFTR T N06625 44 A &4
BELAMWIFHELTYE, A IMatPro6.1 A T HM A MG YRR Rk 24, A FE FHMB, TITAA CCTH, A
REFRBEILHRIT, SRAY, BERNERAFE, ARARY AFSERSGEM HITSENRE T L AM ARG TE
BAERR, TOE R R S e T £ TG AR, ARG A B R T WAL . bR R 2R RS A
I ¥y o Hs

. N06625 ;5 JMatPro; ; ;

. TG457 : B
N06625
0 , N06625
N06625 N o N
bl o Y
650 C N . o
, 982 C 1 N06625
, 1.1 JMatPro6.1 N06625
, o N06625 . Fe
N N N N . N JMatPro6.1 ,
. o , N06625 , 1, 2, 3 o
N N N N N . L N
. o N06625 %
N06625 E / |
’ (a) (b)
N06625 s
]
%_ \ o i
. 2013-05-31 : \ | "
o \‘.m | £ 3 3 o

(c) (d)



Welding Technology Vol.42 No.12 Dec. 2013

41

- .
N B il S
o i s

£ &= i

Y = g : -

£ of B =
» Woress ; 1 =

, —.
N !
4 —

-5""""‘ ISR
i

7oA ;’—f‘ \en
I} \

W R )
Time 0y

(h) N06625  CCT

(g) N06625  TTTT

1 JMatPro N06625
£
§:
T T
(a) (b)

Young's moduus (GPI)
.
i
‘Spectceat (G 1)

e

W% ENATE N OAMMA
] ¥, & 3%

(e) ERNiCrMo-3

1100; i
e waf
S Wavsm 2™ \\. e
E oW \ =
= +uscpss) g \ —lhson
= 00| \ e
b 500 \
ml " 100 000 10808 ml 1 10 1000 16000
Time (h} Time: ()
(g) ERNiCrMo-3 TTT (h) ERNiCrMo-3 CCT
2  JMatPro ERNiCrMo-3

A HDRITON CONT. (1085 T
5 Mp————.
Thermal conductvy VAT
:

.
-
o
aun
im | -
- L
5o
:
o
o
ED e L) o ] Rl
Tempevature (C)
(¢)

o W6 600 Toisa
Tima )

(g) NO06625 TIT
3 JMatPro Fe

la, b, e, d
1128 C, 1 °Crs,

N06625
NLM

C) + MU
C) + GAMMA_PRIME
(127%, 25 C) +G

(53.53%, 25 C) +GAMMA
(14.7%, 25 °C) + DELTA

_ spemcmatsk

|/

Tamperaturs (€)

(d)

e S N

(h) N06625 CCT
N06625
1358~
230 C,
, o le

’

(17.5%, 25
(9.3%, 25
(32%, 25 °C) + MC

(0.5%, 25 °C);

1 358~1 261 C, 97 C;
GAMMA MC 1 236~907 C,
;  GAMMA MC
1 009~766 °C 70~0 C, ;' GAMMA
DELTA 900~0 °C,
540 °C MU 1029%;  GAMMA
MU 809~0 C,
80 °C MU 15.62%; MaCe
770~47 C., ; GAM-
MA_PRIME 595~0 °C,
<4.9%:; NLM 492~0 C,
289.5°C NILM 58.41%,



5 42 12 2013 12
; G 289.5~0 C, ETA 600~566 °C,
; GAMMA 1 261~908 C 580 C ETA 0.2% , 2f
100% GAMMA , 908~492 C, GAMMA GMMA , , Mo GMMA
, 492~289.5 C, GAMMA , 7.42% , 1f ,
289.5~0 C, GAMMA o If o 2g  ERNiCrMo-3
GMMA , , Mo TTT 720~630 C , M(C ,
GMMA 6.38%, o o 2h  ERNiCrMo-3 CCT . CCT
lg  NO06625 TTT , MU ,
650 ( 9 208 h ) ~810 C ( , o ,
9701 h ), 760 °C ( o
1215h ); SIGMA 3 JMatPro Fe
620 ( 8703 h ) ~760 C ( 1215h N06625 o 3a, b, ¢, d
), 750 C ( 874 h 1361 °C~1 120 C, 1%Cs,
)o lh  NO06625 CCT , CCT 241 C,
, 100 . la, b, ¢, d ,
Ch MqC, MxCe; , , o 3e
100 C/h 10 C/h , MC—MxuCs— N06625 o la ,
GAMMA"—DELTA; 10 C/h 1 °C/h , SIGMA, SIGMA ,
, MC—Mx»Cs—DELTA—GAMMA"— 1 000~600 °C,
GAMMA_PRIME; 1Ch 13% . 3f GMMA ,
M, —MxCs —DELTA —GAMMA” —GAM- , GMMA w(Mo) 6.1%,
MA_PRIME—SIGMA, MU o o 3g N06625
2 JMatPro ERNiCrMo-3 TTT lg , ,
o 2a, b, ¢, d MU SIGMA ,
1 280~1 385 C, 1 Cls, . MU 640 (
105 °C, 8 844 h ) ~880 C ( 475 h ),
o la, b, ¢, d , 840 °C ( 127 h ); SIGMA
, o 2e  ERNiCrMo-3 600 ( 7301 h
, NIL,M (93.5%, 25 C) ) ~950 C ( 58 h ),
+GAMMA_PRIME (415%, 25 C) + GAMMA 900 C ( 6 h ) o 3h
(1.73%, 25 °C) +MC (0.62%, 25 C); N06625 CCT lh ,
1 359~1 383 C, 24 C; MU SIGMA
GAMMA MqC 1 062~ o
731 C, 0~0.55% ; GAMMA , N06625
MU 731~400 °C, °
567 C MU 9.17% MxCs 1.2 N06625
720~289 C, 0.15%~0.006 1% ; , N06625 o



Welding Technology Vol.42 No.12  Dec. 2013 . - 43

N06625

: ® ) ’
; @ N06625

w(Nb) , 3.15%~4.15% , Nb C, Si, S, 5  S5mm
P . Fe4Nb5Si3 ( GTAW N )
; @ N06625 . ,
, 1360 °C, 50 mm ,
1152 °C, 208 C, o , ,
, 18 L/min, 1 ,
b b ; @ 2 b 80 OC b 10
N06625 w (Mo) 9% , Mo ,
, , 2, 3.
Mo NG 1 N06225
N06625 700~950 °C , Ar
C " Jmm A N /(em+min™)|/(kJ*min™) |/(L-min™) Jmm /mm
s r (0]
. 1120 65 |12-13] 104 4549 | 16-18 | 25 18
’ ; 2020 65 [12-13] 114 41-44 | 16-18 |25 18
©® , , Fe 1| 24 110~120{12~13] 17~19 | 42-55 | 16~18 |25 18
Fe NiC:rMo . 2 | 24 120~130]12~14| 17~18 | 4.8-64 | 16~18 |25 18
’ : 3| 24 120~130]12~14| 17~19 | 45-64 | 16~18 |25 18
nop ) Fe 4| 24 130~140|12~14] 17-19 | 49-69 | 16~18 |25 18
N MO Nb )
2
Mo Nb ,
R./MPa /mm /(°)
» @ ° . 750 8 180
750 8 180
2 N06625 » i %0
760 38 180
N06625 . N06625+16MnR
N06625+16MHR 3 , LASTM C28 120.L) (ASTM CA48A (§f\tl A 24 1)
/(g- m2h) mm/a [(gem2eh) mm/a
o 0.482 0.500 1.351 0.006
2.1 N06225 ! 0.467 0.485 3417 0.015
(ASTM_G2 24 h) (ASTM G48Al (50+0.5) °C. 124 h)
N06625, ot 0.209 9 0.302 0 0
2 mm 3 mm 1# 2, 0.195 0.285 0 0
ERNiCrMo-3, Mo
, 2mm 2.4 mm, 2#
l 4 ) 5 o ( ) 5 )
W3,
S 2.2 N06625

4 2 mm N06625+16MnR s



44 42 12 2013 12
, 2 , 2.3 N06625
3# , 4* , N06625+16MnR 2
# #
6 o , 2 5 6 o
(GTAW, )
, . Mo ERNi-
[77777 'NNNANNNNY
CrMo-3 , 80 C,
ol
g
7 o
7o
60~
15
6 N06625
(SMAW, )
, E5015, |
40 ~
(GTAW, ) s
g
. Mo ERNiCrMo-3,
. 80 C, 2 7 N06625
#
) 4, 3
, 47 1 000 °C/25 min , o 75 6
2 5, 6,
43 L4 Ar
/mm /A A% fCem-miny [ 7(kJrem™) 17(L+min™) /mm | /mm
Ar
cmin! cem? +min”'
o | A W /(em+min™) | /(kJ:em™) | /(L*min™) PR -
2.4 |140~160|12~13 10.4 9.7~12 18 2.5 18
32| 90 | 20~22 8~9 12.7~13.9 — — —
4.0 | 175 | 22~24 9~10 24.1~26.3 — — —
2.4 |140~160|12~13 10.1 10~12 18 2.5 18
3.2 | 125 | 20~22 8~6 17.2~18.9 — — —
40175122241 9~10 | 24.3-26.5 - o 24 |140-160|12~13 975 | 10.3~12.8 18 25| 18
O 120 T 12~14 1335 64=75 18 5 18 5* 6"
0120 12~14 4 6.2~7. 18 5 8 .
1 000 °C/25 min , , ,
5 3 , 4
8, 9 10,
8 5%, 6"
R, /MPa Jmm /%) Aul] (20 C) /mm 1(°)
#
3 615 20 180 WM |135, 150, 151 5t 40 180
3 620 HAZ | 97, 100, 93
4% 540 WM | 148, 146, 137 6" 40 180
40 180
4# 550 — HAZ | 110, 90, 74
6 3 & » 5 ¢
(ASTM G28 120 h) (ASTM G48A (50+1) °C, 24 h) (ASTM G28 120 h) (ASTM G48A (50+1) °C, 24 h)
/(g'm?-h™) mm/a /(g'm?-h™) mm/a
N 1211 1257 0.004 0.874 /(g+m?h™) mm/a /(g-m™-h™) mm/a
1.245 1.293 0.007 1.566 > 0.702 0.728 0.007 1.578
4t 2.965 3.077 0.007 1.589 p
2880 2.990 0.007 1581 0.748 0.776 0.010 2.343




Welding Technology Vol.42 No.12 Dec. 2013

45
10 5%, 6" ( ) (%) (3 ) ,
C Si Mn P S Cr Mo , , 1'5 kJ/cm,
5* 0.012 0.030 0.24 0.003 0.004 21.44 9.15
80 °C N
6* 0.005 0.036 0.023 0.003 0.002 21.68 9.15
Ni Ti Cu Al Nb Fe (4) ’
5% 63.94 — 0.01 0.20 4.19 0.45 N N N 5
6" 93.54 0.27 0.01 — 4.06 0.91 Fe o
(5) , Mo, Nb
3 Fe , s
, 17 2# Alloy59 ( ERNiCrMo -13) , INCO -WELD
(N06625 ) ; 686CPT, C-22 ,
N06625+16MnR , o
[1] , , . ]MatPro W110
. , 2010, 39(9): 5-7
. D Fe [J] 9)
[2] , ,
, Mo Nb ,
[J]. : , 2009, 30(1): 32—
5 @ 5 33,
’ [3] , , . JMatPro
o [J]. : , 2008, 14
(5): 503-508
4 [4] . — [M].
, 1994,
’ [5] , 4 C-276+16MnR
(1) A [J]. , 2007(1): 44-46
N . ) (6] . M]. . , 2011.
(2) C , S, P , Fe
(1965—), , , ,

5

R = B B B B B R e L R B e e e R R B B e R = e e e e e e e e B R e e e S e = E B R}

BAl, REEFEHFHEEIFLELNZAFAN R, S5ERIAENABLIZ ZATRET B BRARAK, FER RS EI
FHHFHER,

R E TEYEHLR LA LT, W RAHEMLGRETERFRTETELNRAL, QT4 0 2505 RGHFE
ﬁ\ﬁm%\ﬁ%&%\E%E&%#%ﬁﬁ,%ﬁs%%ﬂ\ZWﬁﬁﬂﬁ#%ﬁﬂul%¢,%%%m%%%ﬁﬁ%%%ﬁ?mﬁ
BRHR, ¥ XHENREIRBFFEN T XEPH IR, FRABERDFHFABE, & TN GPS 12 &4 5 2 1% EER =R by
A I S i o 1) AR

FERRAN TR, BAEHK, R, KRR, BASZERE, EACEOERA, RAFHE, ME, BRIREE, B, EF
FHMFSAEA, MET AT AR AR AR FREFELNZA, ERGE L Fw, ERFREL 2, BT, ABHAFEZZRLAE
F 103 7 AR, WAMFAWBFHLEERTLEEMN AR LA 2 THERSE, ( )



42 12 2013 12

Energy conservation and emission reduction for automobile & spot welding technology of hot stamping
boron steel

CHEN Shu-jun, WANG Xu-ping, BAI Li-lai, YU Yang, HAO Su-feng

( Advanced Manufacturing Technology for Automotive Structural Components Engineering Center of the Education
Ministry, Beijing University of Technology, Beijing 100124, China) P33-36

Abstract: The study on hot stamping technology which is one of the import technology for vehicle mass reduction is
still very much in its infancy in China. This paper gave a brief introduction of hot stamping technology and its current
research status. The effect of current of resistance spot welding on the mechanical properties and microstructure were
studied. The experiments results showed that the welding nugget diameter and shear load carrying capacity increase
with the current increasing from 6 kA to 9.5 kA at 6 kN electrode pressure. But the ductility ratio first increased,
then decreased. There is a soften region exist in the heat affected zone (HAZ) of the welding joints. The width of the
soften region increases with the increasing of current. With the increasing of current, the fracture mode changes from
the interfacial fracture to nugget pull-out, which is determined by the soften condition of HAZ.

Key words: hot stamping boron steel, resistance spot welding, vehicle

Research on welding process of N06625 alloy and its composite plate with the help of JMatPro software
ZHOU Wen-chao, ZHOU Wei

(Yibin Vocational & Technical College, Yibin 644003, Sichuan pro., China) P40-45

Abstract: In welding process, the welding quality of N06625 nickel alloy directly affect whether it could keep fine
mechanical properties and excellent corrosion resistance. The experiment researched welding crafts of the N06625
nickel alloy and its composition panel; using JMatPro software to analysis thermal expansion coefficient, thermal
conductivity, balance phase diagram, TTT graph and CCT graph that affect the welding characteristics of the basic
materials and welding materials, was used to guide the welding crafts developing. The results showed that with
rigorous cleaning before welding, pure argon-gas protecting, choosing reasonable ingredients welding material ,
developing appropriate welding parameters and targeted welding techniques, it could avoid defects such as hot
cracking and bad corrosion resistance, and get high quality welds; the welded sample plates were successfully
carried the tensile test, bending test, impact testing, metallurgical testing and corrosion tests, and results were.

Key words: N06625 nickel base alloy, JmatPro, welding measures, mechanical property, corrosion resistance

property

Effect of the TiC whiskers on the copper base spot welding electrode

ZHOU Hui-lin', DUAN Cui-fang® and LIU Dan’

(1. Department of Materials Engineering, Henan Mechanical and Electrical Engineering College, Xinxiang 453002,
Henan pro., China; 2. Department of Mechanical and Electronic Engineering, Henan Mechanical and Electrical
Engineering College, Xinxiang 453002, Henan pro., China; 3. Shanghai Turbine Plant Company Limited,
Shanghai 200240, China) P46-48

Abstract: Prepared the copper matrix composites with TiC whiskers by spot welding, and analyzed the properties of
the composite materials. The test results showed that adding TiC whiskers to copper matrix could reduce the copper
substrate resistance, improve the hardness, and TiC whiskers could form the function of skeleton to improve the
maltrix organization. Using this composite material as electrode could effectively weaken the Cu-Al synthesis between
the electrode and the workpiece, thus prolong the life of the copper base spot welding electrode.

Key words: TiC whiskers, composite materials, spot welding



