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Study on microstructure and properties of 15-5PH surfacing on 30CrMo surface by
CMT welding process
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Abstract In order to explore the influence of different process parameters on sufacing welding of 15-5PH on the surface of
30CrMo steel and further optimize the process parameters, the single-pass and multi-channel cladding tests on 30CrMo steel
plate based on CMT welding technology were carried out to explore the influence of wire feeding speed and welding speed on the
forming width and height of single weld bead. The results show that when the welding speed is constant, the width and height of
the weld are positively correlated to the wire feeding speed. When the wire feeding speed is constant, the width and height of the
weld are negatively correlated to the welding speed. When the wire feeding speed is 7 m/min and welding speed is 6 mm/s, the

forming quality of the weld is the best, and the surface flatness of multi-pass welding is the best, and the cladding layer has the

highest tensile strength.

Keywords 30CrMoj;15-5PH ; CMT;forming quality ; mechanical property

30CrMo X & —Fh ik & 440, In A T Cr Fil Mo 55
BRI ITE , BT s B s B AR e AT
i JRECHL R R AT RAR R B T B R T L B mEAS
PRI Tz N, 15-5PH 278 17-4PH Ay 3k
filt I 32 BRAIG Cr 75 3, 4580 Ni S T &1, R Ik
O [RARTTIE ARG . PN T 28 Ni, 15-5PH
HA B RIPUF 81 Si . Cr S AR B & e m T
B RIS B 4 5 Cr N S A2 0 15—-5PH A9 i Ji o 1k g
304 ANEEENAR S, A 15-5PH 7E 480~620 °C, &
() 5L 32 o A5 b B, T AR A 5 ) 1 I B A ) 1) ) 2
W AR B T o . 15-5PH & ik 51K, L
A R AR R BT AR . H,
15-5PH #)1Z IWH FA 0 AR Tl W zs it K 1
T A% Tl ZE40R, AR = PR ] HLEE

WA H 48 :2023-06-28 ;& 19 H i1 : 2023-09-25

REEHL RN 5 R Bse SRl s . SR, 15—
SPH MR A S i, KA (il F S 8UE 7 oA & . DA
o i Y A A T I e SR R ), AR S MR 15-5PH
ZEHLARIN T B, SR R AR 2 50 ot . i 15—
SPH H AT [ A AR 3 p, mT DLSR O HE R 5 9, LU
30CrMo J FEAR AL BY , 5y 52 51 3¢ I HEAR 15-5PH , 3
B2 ERE T TR RE A HR A R R AR

H R, B A 56 15-5PH 59 3E AT 5 3558 % F i
AT B I 2 R L B U T RE 5
WE TR AR IBEAR"™ F OG5 X & b (SLM) UL
FL15-5PH , AN [R] 494 SR mes o) 4 0 7 )22 S AN [R] 7Y
B PG R/ IR H ], FERRZS 451 I T 2 I B o
JE 1 191 MPa, i 0 18.7% ; XI5 %5 551 O
B 15-5PH, W58 T & & HAdl (25% .50% . 75% . 100% )

Fe4T5 B BRI A TR ARTFSE P FFE 4 (BOMCOJ118-JKY016-2023) ; BG4 207 ITRHF 1135 H (22JP065 ) ;
ARG 5 573 DU 148 TR 5 S0 58 TP 4 (2022C1.27) 5 V52 i RH 2135 H (23GXFW0076)

B—AEF e, B RIBHZ . E-mail : llguo@xsyu.edu.cn.



634

FI I 55 - 30CrMo FE 1 CMT HESE 15-5PH T. 25 e H SUERERTF ST 65

XF 2 R Y R M 2k A IO B AE 20Cr1 3
K #5 15-5PH, #5048 AR TERY 5L JETR 5%
S L RE S TE LE, 4 78 2% PR A5 A i AR R A AR A, 15—
SPH ¥ 78 )2 10 TR i 249 SRy A 1) 2.4 4% ; ZHOU 451 43
Hr T 20Cr13 BLAR 1 15-5PH 145 7 J2 10 R 20 A L 24 23 3
A S AROR R R P 5 I R RN Dk M RE . A5 15—
SPH #4578 2 32 25 i 2 FG A & Bk 25 1 ) AR AR IR 45
e Je . ZHANG 250 o6 BB RE DU L
il 25 15-5PH, &1 T 84k AR ML LML, #5701 8-
R ZZ AR R AL A () 5 i AL 5 DAL A AR R S T
eI MR AAEEOR i T/ N R SR, G
JERHE TR A8, BRI IR AR T 6
AR . W H IR 4 )8 U £ R (cold metal
transfer, CMT) , 1Z SR ARZCR & i ALK JC Kk
T 2REE PR s CMT S AT 3k P 4, 78 K542 K3 44
PR AT R Tz = AR CMT A5
B, IR 7 ISR DL T CMT A4S I BR 22 )2 22 3 48
P T A SO IREE Y 052, 45 T 45 2 0608 (] B
B SR EENE BT LU AT X ARS8 T (1) 5% i AL A 5 SEL-
VAMANI 257 F A5 PR Tk X CMT K545 A4 8 B 0 A 1E
FETUI, 58 G A KRR BE A LRI TR, o folc i i A 1k
F B SN RE ) A5 3 T BE IS BRFL IR 3R 1 $ A ;
SINGH 45" FH IE 22 i i T HE AL T S A b k40 -4 45
CMT SR FIET IR T 2240, B4 T 1Rl & X s B
() 2 BERZ A R R 5 SR M0, [ N AMEE A CTF CMT HEAR 15—
SPHHFSE A HIRIE

PRI, A SCAE 8 DA AR 25 i 38 5 A 8L 30CrMo
R EEAE, DL 15-5PH 2261 S S 58 A RL , JF & CMT M 48
15-5PH ) T2 a2 R AU REF9Y . LAk 223
JE RN AR ) A AR i, T R B G R T2
SO BATE R SO S5 S R ST E ) T2
SHT Z B G 2R T ) 2t ae i, %
TE 5 78 2 0 S R 2 270, 56 38 3 CMT 4% R 7E 30CrMo
MR B AE 15-5PH B AT AT . A 15-5PH Y MEAR T
LR RS

1 3R AR R 7 7%

R EE A A 300 mm*x200 mmx 10 mm Y 30CrMo 5
M, HERE TR A S IR BT, REMESE R T Ra M 3.2 pum;
SR 22 5 S GMS—630, LR R 1.2 mm, S A B Kt 22 4k,
SRR, LR 1. RIS TE Fronius B9 CMT H 8l )5 4%
RYE AT, CMT IR E R G WL 1, 26 22 3R i v i 36
LR R AR B o 3 S MU R g, ELARBE ]
TE R T A b T AR R 22 5 R b 3R T R R
o HEBLEFET, L Ar(98%)+0,(2% ) IRk, <

R BMREBLZEFNS (RESE/%)
Table 1 Chemical composition of base metal and welding

wire (mass fraction/%)

RS 30CtMo  15-5PH ok 30CtMo  15-5PH
C 0.290 0.013 Ni 0.020 4.57
Si 0.200 0.370 Ti 0.006 —

Mn 0.510 0.470 Cu 0.020 3.38
Cr 0.990 16.150 Mo 0.175 —
P 0.021 0.002 Al 0.006 —

0.016 0.001 Fe i At

Bl CMT AR R 5E
Fig.1 CMT welding system
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Fig.2 Schematic diagram of cross-section of weld



66

TBEMBREE TR

a6

®2 CMTHHEXESHRER

Table 2 CMT remanufacturing test parameters and results

s v/(m-min™!) v/(mm-s™) bimm h/mm A UN 0/(°) T
1 6 5 8.49 3.33 157 21.8 — hag
2 7 5 8.58 3.17 176 223 — R4
3 8 5 9.79 3.32 197 23.8 — g
4 9 5 — — 230 26.7 — g
5 6 6 8.28 2.80 156 21.6 — R4
6 7 6 8.62 2.93 176 225 59 R4
7 8 6 9.46 2.97 196 23.6 56 R4
8 9 6 — — 229 26.3 — B
9 6 7 7.45 2.63 155 21.5 — &g
10 7 7 7.78 2.76 174 223 68 KA
11 8 7 8.03 2.79 194 23.3 67 R
12 9 7 10.60 2.74 228 25.6 — &g
13 6 8 7.01 2.44 156 21.3 — R
14 7 8 8.11 2.51 175 22.1 — R4
15 8 8 8.39 2.35 195 23.4 — &g
16 9 8 9.81 2.51 227 25.8 — R4
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Fig.3 Schematic diagram of tensile specimen (mm)
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Fig.4 Morphology of single-pass welding cladding
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Fig.5 Cross-sectional profile of single weld
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Table 3 Experimental parameters of multi-pass welding

#i'5  o/(memin™)  o/(mm-s)  Limm A A%
1 7.0 6 5.0 175 21.3
2 7.5 6 54 187 21.8
3 8.0 6 6.0 196 22.5
4 8.5 6 6.5 214 24.0

Ko ZEBEMIES
Fig.6 Macromorphology of multi-pass welding
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Fig.7 Cross-section of cladding layer
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Fig.8 Stress-strain curves of multi-pass cladding layer
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Fig.9 Metallographic structure in middle area of weld
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