ek A3M B 2 Vol.8  No.3
1987 %94 HANJIE XUEBAO September 1987

R R AR 2R R SR AL

MiaZHik RELPHK

(AL HWERE)

I

IFEPARY], BESEBICE TN R % £ AR, o
DSEFAT KB (PE) BRI, (BRI A ZFRT 0s<550MPalrif 4.
A RER T M Ni%E & & T B X 0s = 550~ B00MPa £ 25 38 HFL SR 1T Ak
HEAFIEMEN M, P T 0s=588~686MPafiisai 12 48 a3 FH L 7 %
(LA, RS SRR EINARE € 7c AR 7t A7 R 2
1t AF 3f # A FIER KT EATERE IR B F 1. AERS v m
SEROSRIGTE CEDMREBRE RS R B AEIVE T I UR R HMIUET #)
SBHTH, BHEIRT 4F B E MELKAEANRM. BT, 7ERREERFYIM
SSREERE L, THQT0, HQBOW AR RAT A & Ry SIS R 48 T 2t
e

. F el

HQ70, HO8OWRARE #MA “ANT” WA A RN —MRE U SR BRH(NI-
Cr-Mo-V-BE%) ,» #A—RFIEEBRERBKKMBRT, EFRIEFERZHEN
MEmEERN A, BESENDHE, RERAMBERIEGRE, &1 L4k, HXA
KR M R RHBT R K B R 4 %o, <S50MPai 8 5%, TiXf To.>588MPalf /R 4538 %)
PEB R BB STNER A I, JEIE A L R 0o X A& B 9 2 B A IR SR DML ML B 5T

— KR, 0.<<S50MPafiiRsE @I MMATR, BMAPFR GihaFERR&HEK
BF R QAR 2% 8k FAKFSP) RMRiEREAABIFHEIERA (A 15 [ K) . MAFR K
MYBKTE, A TRHESBRETRLHMELESSUBEESMHELE B &K (B
1 T[X) o Dolby 1 3 J& iy T8 4 70 3 A HE I 6 (B 5 3R AL AE R R, A K 3R
BEWINAH R A FERIRNE TAFR B RO AFER, LKL, 0,>588MP. (/R4
EAFRXA—4KFELE, MBTER—EHBEMOFRGFENSSMEE, XHE
BRATRE 5B EARERM KIS, HEMIXI00%, Hit, EfSERENMRA



154 B o# ¥ i 8 %

MU, AREEAT O SR 1K R SUELA TR 0y

BB, R s 5 BRI 22 75 M 1 5 )
felE. [mzvr}— il
M—SCBESR, Mn, Nifi— i 6l | 1

UERHHE, HMER— AR EH BT B ;AT
£, BHTR%PMn, Ni g % 1 Ti, B, 7~ AFRI0K

Mo S, AMEAMK, B S0 5 & ' l
BAE T E R 6 W A
LE WMAF B R0s —

AXEE, EELELHI Mn, Ni tf
ARAS IS BN RIE s gy, v O BEEARSAREAXRATEE"
5 H Ko, =550~ 800MPal P AP MR FHL AR AT, 55, MBHRSRAEE (B
JR W R ) XHBSEIMRET, AT & 4 M BF 95, Xt HQTO,
HOSORB I ALIE4E & & RUCHY A B B4R 4 TR L,

2, RBAMBERKBRFE

HQ70, HQROM EEHAET RS M K. 0,>588MPa, vE_,,>36]; 0,=>686MPa,
vE_.0=35], ASCRABBIERITE, BRARSEHESFEARKASASNKR, HOSE®R
Y AT R R, R BUSY B Mn, Nish 5 HQ70, HQE 04 S b SR 48 i 4> K BIMI Y :C=0.09% ~
0.13%,51=0.19%~0.31% ,M0o=0.23%~0.39% ,Cr=0.16% ~0.28% ,V=0.02% ~
0.04%, Cu=0.12%~0.20%, S=0.017%~0.025%, P=0.016%~0.024%, Ti=
0.02%~0.04%,B=0.0017%~0.0021%, O=0.024%~0.035%.

RBR T H300X 400% 18mm, PERERFFRAEIELE 2, By aE, BEMR
750A, HLFE 40V, HHE24m/h, HYLREEA-10008 8K A3hEHL.

RN A X E K b5 # o
7o M BIPEMARA VARG D wh iR B 50

WA, BAREN S MRETHE. B !

AR AEAREE30mm, FifR6mm, 43 4~ ¥iR

A 2 AR, B: BORDELRFEE
18884 B 106 B T 4 AR

FERA 3 # MR, RAEASTHERARAT S AR E A REERRS
BT EHRAEH RERMEH T RS RM- AT R R BRE Mk Eik, M-A4
FERAFHIE RG24 R AMAGISCAN2 BB 44 017, SARBEEHNRETEN
20004 ZEH o W 1R T 4 47 R AVARER i T BB 4, éﬁ%ﬁﬁ/bﬁﬁ%iﬂﬁﬁk%%ﬁﬁﬁ
MM ETE PR LRSHTENO.




3 BREAENEREY B MFE 155

3. RBERRKELHITR

3.1 WERANEWML

3.1.1 Mn, Nizti2 sk 4 69 % ok

RBERELR (1), (2) ., (3) RAE3, HPFARAFENBEERRAE
FBe<<0.01, X (2) BWEMEHVI00EH 100NK4EREER, £ Mn, NiRags
B, REAo%ER, R (1), (3)W18Mn, NixtE@RBIPER E w8 3 Fios,
HRBE RTAES R S 4]

os (MPa) =455+62,7Mn?+ 33, 3MnNi (1)

HV100=193.0+13.6Mn? + 16 .9MnNi (2)

vE_;o (J) =-132+249.9Mn—83,.3Mn?+ 74 5Ni— 28, 7Ni? (3)

MIRE 45 LAl 41, Mn, Nidgm, 45 4 & \ ns
BE, BESEARMG M, B Mn 3846 FER B Ni K, AT

s S0, sOM §

Mn, Nixf 54 il BV A — B4RV,

Nigid2.2% Ja, 17 8%+ 5 HANRE RiF
Al 3 W] Ligg 2 HQ70, HOS0H MR R+ &
EHIMn, NigH, Lo

3.1.2 Mn, Nid2#ia 6 %4 o N
T REE S SR % 75, 76 8 R Br e Y s e
Mn, Nififf 8, H4HEL50 B —WAF, H& B3 Mn, NipiERE. s

BRHETA I M-AdT, BREISTTR, WL E 1 i 1

Mn, Nifefirt, JRLEUI9P S RANIES 0080 B MM B Bk, EI8ERIE H 31 FSP,
ZRE 4+ ] K. Mn, NEHER,BE$H 3

B REFEKLE, HELKEM, S 2.2f
A AU SR AR LU U —AF 1 1 B, § 18l \

M 49 T X, BEEERME B 24 550~800 A

MPa, XBf, Mn, Nidfim, AFf{k, H b @ 1.4[ .

FERERSH RM-AD TR AN, XN \
% 1 A LB BN, M-AZLER TR 1 1 I |

28 1 4T LA S gk A AR A A R S Mk T T T T

Mn, Nifi{bAFHRHA BRAEMn, NifE{KRK Ni(% )
BRI, RETARASEALES, 6 g, xEv. NARSEEENARES
(ERgL7, 18) 148AF, Mn, NisfEri%/> RPF [ MAF

JAF+LF, Mn, Nitspyei M



156 - %%& 8 %

21 M-ASTHEITAHRER
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0.005 | 0.0007
0.004 : 0.0010




K - ﬁ%ﬁﬁlﬂ;?)ﬁﬁﬁ%é’vﬁﬂﬂﬂ% 7 o el

1. 04 =588~ 686MPaffk i H 34 6% 1y 2 1 1 1 B0 4 RFE ISR EK & Wk 19 4F
Rl M4 & & A0 U B BTN BY & 4 0 B RP R R BOR T R 10 404k SR Bk 3 Mok ol 1: 45 A1 Y
ERRTEMN#RALEN A FOMER (EEkEREL, M-AGTHAS) .

2. FHURIE GRS RIS {b o AR AE AR ] B A B UUIE AT b B o I B A 2 EREP A
BB L RET R,

SREEEMn, NI, & (R4 54 KB b ot R B SRk o

3. R B EE ST EERIER L, XTHQ70, HOB0H MBINIE M AL 4 & REH
WR T

Q98741 1 19H 45D

$ % x W

(1) Dolby R.E.. Weld, Inst, Res Rep, 14/1976/M(1976).

{2) Shackleton D N,. Welding HY100 and HY130 Steels,(1973), The Welding
Institute, ENGLAND,

(3) Dorschu K . E,; WRC Bulletin, No, 231, (1977). ‘

(4) frddNl. REM. <HHALREF—-HLIHREME>, LRl i,
(1983) ,



162 HERAEAR RSN EILTR 8 %

IMPROVEMENT OF TOUGHNESS AND STRENGTH OF HIGH
STRENGTH STEEL SUBMERGED ARC WELD METAL

Professor Chen Boli, Assistant Zhou Yunhong
(Oiﬂ_ghua University, Beijing)

Abstract

Many investigations on HSLA steel weld metal have revealed that by increasing ac-
icularferrite and decreasing proeutectoid ferrite the toughness of weld metal can be im-
proved, But the majority of these invest igations covered only weld metal of about
0s<550MPa, In this pager, the effectc of Mn, Ni, cic. cn the microgirucivre,
toughness and strength of 0,=550~800 M Pa submerged arc wecld metal were
investigated systematically, It has becen proved that the improvement of toughress and
strength of the high strength weld metal can te best acquired refining the acicular
ferrite, The selection of the kind and amount of alloying elemenis should be such
that the benificial effect of refining acicular {errite would overccre the harmful
effect like :olid colution hardening or embrittlement of M-A constituent, etc.. In
addition, this paper has made a preliminary investigation on the caute of SR embritt-
lement in high strength weld metal and rpointed out the harmful effect of temger
embrittlement, Based on the statistical analysis of the experimenial data, propo:als
have been made for the proper selection of alloying elements for HQ70 and HQS0

steel submerged arc weld metal,



