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Abstract

In order to improve the wear resistance and corrosion resistance of the sprocket surface, it is
proposed to weld a certain thickness of martensitic stainless steel material on the surface of
the sprocket. The CMT process test was carried out on the 40CrNiMoA substrate of using
wear-resistant flux cored wire, and the influence of process parameters such as preheating tem-
perature, wire feeding speed and welding speed on the forming quality, dilution rate, interface
bonding strength and hardness was studied. It is found that macroscopic morphology of the sur-
facing layer is closely related to the heat input. The hardness of the surfacing layer is much larger
than that of the base metal, and the interface bonding strength between the surfacing layer and
the base metal is greater than the shear strength of the base material, indicating that the surfacing
layer and the base metal can combine well and provide technical support for mine sprocket man-
ufacturing.
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1. 5|8

AR B R, BIRRGIEN LR B & (1] [2]. BEECAERIBR AN E R F BB A, 1
EH RS, B SEAMERE, 85 BERBCNEERNEERROEN. B4, BTy, 2
INEATIIER 1 W0k R B e A R AR AE IR T BB #R (3] [4] [5].

G R EERC TG T, MR —M 40CrNiMoA &5 Hh i, £k HLnfE, i i85 b B ER Sk
B SRFERIFIVE, B 5 XA TE R AT VKRB, SR 3R IR B (6] [7]. BRI FE R, B4 RAL
NPEE, PR AR, s B A R A .

B AR EH AR (Cold Metal Transfer, CMT) BB A N5 HIFEHE . IR RS JLTERAE CIkAERE
o FEHESRIN BES IRAT B I R B A BE A [8] [9]o AR CMT L2 AR R I HEIE — R A 5
fe T B A B R LI Tl B IR AR AN AR, HHER Re e m B A 1A A

2. R 55%
2.1. REHREIEE

FFE £ 40CrNiMoA £, B4R~ 150 mm * 150 mm * 50 mm, 45 W% 1 iR, BT
PRAN, SRR Y B A REURIE R AN 0.8 A1 0.522, HiEEMEZ, ARLin k. BEMEN
GFC-103 T EEZ 8822, B2 1.2 mm, (B4 B 8L 3] HRC55-62.

Table 1. The element composition of 40CrNiMoA steel
F 1. 40CrNiMoA T RER

C Si Mn Cr Mo Ni

0.37~0.44 0.17~0.37 0.5~0.8 0.6~0.9 0.15~0.25 1.25~1.65

SRS 454 TPS 4000 CMT FEHLAT MOTOMAN-UP20 7S Hi LS A ; T B &% T3 92 BaniE 1 pos,
R R AR AS), IR K P A2 A 75, I HNR A3 T In k.
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Figure 1. Heating equipment and fixture

L FRRERTERA

2.2. REWHFR

IR 2 From. HERRIDRR A, A5 v IAT v I S5 2 HOM TR P 2 SV TR J A2 A 1P E ) S B
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Figure 2. Test plan flow chart
E 2. iERIZE
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Table 2. The design of process test parameter
2. TZRESHIT

AR 1% 223 F vy (m/min) YRR v, (cm/min) Vu/vy TRAELE T, (C)
1 2 12 6 220
2 2 20 10 250
3 2 28 14 280
4 3 18 6 280
5 3 30 10 220
6 3 42 14 250
7 4 24 6 250
8 4 40 10 280
9 4 56 14 220

KL 2 Z TG4, SRR AR B B oA R 15 52 AR, SRS, 25 B
o JR R LB L 3, B @ QFSAL TSI S S 55, @M TR AN, @M TR

Figure 3. Test piece and sampling method after welding

B 3. BEER Mt EEERR

K BY DI I8 X HEAR JZ 5 S 4 [A] (1) &5 B 5 P 3R AT I o BEAA S HEURE A A5 5 BT DR 3R A B an 1] 4 7R
BT ) 4% Je e B AR U5 B X AR i GB6396-2008 & & AN B 1t B 36 7 vE SR #E4T[10]. R
HXD-1000MT i f il 55 WL HEAR 2 S B AR AT A 2, IR4R AR 9 1000 gf, NI (A2 10 s,

3. RRERS5VHS
3.1. TZ8E R ERE IR

K 5. 6 2 BIHERE B2 WS B E A0 A . % R B TR B 2 S R K ¢ ME A 2 T e i A

PR, AT o AT B I 228 TR AL 5 22 R 52 o X B Pl 5 R P 6w DAAS 3 DA JUAE

st !
w &t e RE

BT R REHETIAAIIRSE R

Figure 4. Base metal sample and post-weld test cutting plan
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Figure 5. Macroscopic topography of the surfacing layer
5. HIREREAMAIR

Figure 6. The single layer surfacing layer cross section of Test 1 - Test 9
(corresponding to a~i)

6. X 1~R5E 9 (N a~) B EHEEEE

(1) X ECARGS: 1/4/7 (2/5/8+ 3/6/9)FI A1, 1E v /vy —5EINF, BEFR L RIBEIN, FIESREE T I,
ARG XA TR RN BRI T, IR, BERR BT, S BRI
J1v SR T, AR TE R, FTCLRESEE PR .

(2) WFEGIRES 1/2/3 (4/5/6+ T/8/9) AT %N, AEIXLZHEAALWS, BEAE v, /v 3G, FOIE 7 4% 58 1 A1,
REn, REERIE N o XRET v RN, BRI, EIE R .

(3) W&l 7 R, XTEIEE O BOIRSERUL, HAR X A, B LUK AR A R ™
%, AHEEAGIEN FEEA MR ZRIEREOR, AR B T E, ki 7. 8. 9. Mk
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XIS MR RRAE, HOEER KR, XA EEORADS AR, ESER SRR, R
Gy ORUE AR HESR 2 R T BT 8, LEamike: 2. 6 550 A AFEHESR AR b, /N 38 2258 P2 AR A 7
PR AR R AT, AA TR PRSI .

FEp X I
Y Ao —

RO,
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(b)
Figure 7. Bonding under different welds (a: flat, b: raised)

B 7. FEIFETHERIEL(: FB, b: OF)
3.2. IZSEHRRNER
EHER RS, BT BRI, ERRANE & RIBAMRER, SBOEE RN
Lo ok TR Bk R AN 8 o, XA 8 rREHEHET T Z MR RIE 3. AIRIRLESE v 2
TR FE T, N RRE 3 R 25 0, T AR 2 P 5 126 2 o 2 P L L U X A e 2 I 25 R
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Figure 8. Trends in dilution rates of experiments

Bl 8. mBERTiE

Table 3. Variance analysis of influence factors of dilution rate

3. BREEMEFHENN

Ek SN T2 77 Rl H e F bt F i HE BEM
v 66.268 2 135.517 9.000 )
40CrNiMoA vy 1.399 2 2.861 9.000 o)
T, 47.488 2 97.112 9.000 )

E: ‘@7 REEMEE, “O” REEWALEE.

9 JEoR T = MR E AR R A . R R, TR AR IR S RO A A [FIRE S L
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Figure 9. Schematic diagram of the orthogonal factors
of the dilution rate
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3.3. IZS8BEREEET M

NI MENR 0 BEAC T FE I SR THE R, B SR IAS BEMEFE O 214 HV . 58 = E HEIR E AR LB an ] 10
B, 43 ARAE 686 HV~736 HV, Xf [ [l BEVE 2908 57.3 HRC~62.9 HRC. SEFAAHEL, HEMRZAE
FEARIE KT R FOREBEAE, 2 T 85 TAE AL T BE 1, 3 InBEse % .

ERR IRGOE RE T, BT8RN BT S 401, MEARJE SEBR TART AW T 8%, DRI E 7 AHELR 2T
H A B IE AR A, ] 11 R HE R REME G L) R, MR E AR 7, RS 1 mm
B AN SEAT B I, AE<3 mm &b, BEMAEEE4ERRZE 215 HV BT #£-3 mm~0 mm &b, #EAEE
MG X, B BT Tt s 75 0~1 mm &b, BT REMRRERI R0, HEAS 200 5 S ILIEH % >1 mm
PE, YL Z HORE R TE 725 HV~T788 HV (8]« Ut W HEAR f5 Al 5 e 2 08, TEAE B E I G oL 1
i 53 AR R 1 HEIR 4 8 R fe e 4E R B0 AR 2 /KT
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Figure 10. Hardness values of the third layer of different
substrates 1 - 9
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Figure 11. Hardness distribution near the weld line
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B IAS BRI B 158 D 557.02 MPa, 12 i~ AR ZE S5 R R4 & E . ATLUEH,
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Figure 12. Interface bonding strength between the surfacing
layer and the substrate
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4. &g

ASCE KT 40CrNiMoA 4, R GFC-103 fiif 5 2.0 058 2 347 CMT HEJE T ZHEFL, 43 M AHEIR 2 1)
FMIEEL. MR, TR 2 5 B 45 & s BE DA D TR T 200, B8R0 T2 S 800 HEIR 2 1 5 mm
B, 1HRILLT 4R

(1) JREEFRTI WS HH IR AN I PR , AR B/ ) , B SIHE 77 L &5 3 -3t 00D,
FEAREETE i . AR TREEE SN, £ IE NI R T 5 ORIER T Y 1T 8

(2) iR 2852 305 22 o8 P55 R TR AR FE S R, L = i DR 5 9 b PR 7 F 1) 25 D0 G o

(3) HESL R A TR R, HAEM AL E | mm A2 B AL, HEEZ R fa e e 725
HV~788 HV Z[H], fEJREEBEMYEEIIE LT, HEIR S M BER e te e 4ERF B0 I RE KT . HESRJZ 5 BEM
M4 & R T R B G BT UI58 I, RIAHEIEE S R S5 E R I, A BN E MV S 3 ATk ak.
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