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Abstract: As a new generation of steel, nanobainitic steel has a tensile strength of 2 500 MPa, a fracture toughness of
more than 30~40 MPa-M", and a hardness of 600 ~ 670 HV, which has been widely used in industry. However, because
the nanobainite steel often contains a certain amount of brittle martensite crystal structure, it is difficult to weld, the welded
joint is easy to crack, and it is difficult to reach the same strength and hardness as the base metal, which limits its
application scope. In this paper, the research progress of nano-bainitic steel welding in recent years is reviewed, and the

microstructure changes of welds under different welding methods are described.
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Fig.1 Schematic diagram of rotary impact tracking welding
(RITW)
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Fig.2 Schematic diagram of impact tracking welding (ITW)
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Tab.1 Various welding methods for nanometer bainite steel
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Fig.3 Schematic diagram of friction stir welding(FSW )

Hong %5 A% i 4+ w(%)# Fe-0.78C-1.03Si-
1.54Mn-1.83Si HJ 44 K D1 G 1A 89 SR FH 8 5 B s #k 4k
B WOCK SO IR T 76 157 885 72 vh v 2 B0 i
DR A, MBELSHE T (<Ms), R G 1E
10 s WINEAE] T,(>Ac)) , BUGRHEEE , #E 0 X
HANKFENR RRBEREMB K, B RE
KB REL, AP BE R B 350 HV, B 48 41 4 5 1%
PECRRER AT . AR R A b 7 7 vk R A O B 1E 4
K DT PR AARH9 K5 4 vh s BV AL, 4046 T $4JE m [X AN
HE A X B B D AR S5, (B 98 R A B AT S R
T#ﬁ%ﬁ’]ﬁf&ﬁé ﬁﬁ@?ﬁ%%é’ﬁf*fﬁnﬂﬂ%

(@)% 3k W [

(b)) & X

I§ 3§ % M*J\Eﬁﬁiﬂﬁ‘]@&ﬁ f&?&;&éﬁ*ﬂﬁ*ﬁ 7 -827.

548 JE 18 o

T ROCIEE KRS A | AR BN Y
P X, 3855 N PSR FH O s 8 A B S B 45 3L AR
FE 77 95 ) 2% HH AT LA 48 A 1] P 52 4 % A B 4 ok T
PRI ZE . 9K DI EC A 7Y £k 21K I BT B 8 4% R R 4K
FERZ A5, 2 A MEE B FLER F L,
£ 300 CF, AR AR 7E 6 h W52 2588, Bk
AP HBRZHRA R, 250 CF, WEAE
12 h W5ER5EMEEAE , F3RA8 T S i 0 s B o Ry
20 09 94 K DL AR 20, il F 78 SO6 I B ot AR gk
15 B0 200 /8 9 Ji B EC AR R o e T PG AR A | T 4K
SEIREE AL A R B 4, BUAR T R — b ok 4 K
DU ERAAR Y 5 (Bt AT LAAE R3O RRIR S PAkb 3

2 BEEIEMAR

21 TIG &

Kl 4 5 NB 4 TIG /L MMmwa s, &
4 (a) M A5 H 4 Sk W TETJE #51 , mT 7 HH 4 4 i B0 7 45 B
8, BREEME KX N5 DR (E 4b)), 38
NB #4744 3k v BREC R 1k B 4 4 58 £ 76 7% S ik
2 SRR, R5E @k X F 52 KA DR
PRy ] KR ] K XA B i (T 4(c)) , Ji ol
Ja B RAN, 25t TIG BN 9K I KK, BEs
kKR 0.35 %, W38 B 1A 250 MPa, 5
FAAH HE K 38 S i i 3A R B B0 B9 MERE
22 HHxE

5 TIG F L AL, BOB R BBl =4
DX I 20 B, B KR4 X 9 K XA ] kX 432 3k TR
FIFIE®, B 5(a)k /4% X B M4, 20 o AR
WAL HANILFRARR N KK, 8L
FRAA R 3 30 MO S5 2 AR 5 3, I 5(b) A
S HIA BT LEAX MEAXHAL , 5 TIG
FRAR L, B BT (it FE Dl R, bl T A5 4 PR A D8
D 18] K DX K DT EGAAR Y [ oK AR BE R o, R BRI 25
AT, A SUREE A 40 SR L SO AR B IS
FEL 98 B [E TIG M 8243k 55 249 200 MPa, H T A

(o)) k X

P 4 NB ) TIG 48 # 5 3k 4 1 0 41 4109
Fig.4 Microstructure of the TIW welds of NB steel
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Fig.5 Microstructure in laser welding welds NB steel
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Fig.6 Macro and microstructure of the RITW welds of NB steel
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