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[ ABSTRACT]

cut cost. The roller was repaired by blast cladding high strength metal pipe with good wear-resistance. Research for roller

Explosive welding technology was used for the repair of roller failed by wearing to improve the quality and

repairing was carried out based on the theoretical analysis of explosive welding, numerical calculation and experiments. The

repaired roller was successfully tested on a continuous casting production line. Compared with that repaired by hard-facing,

the roller repaired by explosive welding has higher wearing and corrosion resistance.

[ KEYWORDS]

Tl

51

TEN R AR ) 2 S L A e e b FLAR 2
HEERF, 2 KRR L R FLARER 1 T Rsg
B BER MM R A A 2R b 2 A 5L A
T R A2 B SR U BT S R 45 0 R AT i O VR
SRR TR A A B AR, L 2 B R AR A
IR A B, it 2 LA 401 R ARG 2 20 5K
X TR R LR 5 BEE T IE S A RE U A
FEGER LIRS B PR BRSO i
FH AR AR H AR LR I 5, HERR AR,
Iz M T ELARAB A (R HERR T 2500t e A 2
A PRI FLAR R AR 2 5 5 7 LR AL i

* WiRHHI:2018-07-24
BELWE . {E ARPER AR AT H (11672067)

explosive welding; repair of roller; clad pipes; explosive welding window

AR S5 BRI

N T i RAL GEEL ARG S EOR i 1 B Y ], 2
R RS ERREEAE SR BRI T B, AL
FRARNEIEE IR TR IR S HOR . AR
A FLIIRIERE B T 0500, R4 I T AR
FRE SRR T S RIS Rl S A BB
SR FHRR KRR BRI AR LR 1 23y 512
TS, RS HUY T — S8R BB R i
BTN B AL A 7= Bm e i B A BRI T35 R0 52 56
ST AETT TR

AScrh BT E RIS BERIEE O K
PRI 0 SR A ST P RO L R P H K AR 4
1B 5 LB SE B WY BOR T 20705 s e, AT
DA e SLARAG S AR RN AR I T AR, i 5 B
A SRS &, BT KRR AR X 4L

TEEBN: TFH (1972 - ) B 1 @237, NFBE 3 12858, E-mail ; wyxphd @ dlut. edu. cn
BIEMEE R (1963 - ), 55 it 20, T i 8 11250158 . E-mail : dalian03@ qq. com



2018 4F 12 A

TR HEHAR X E SR BELIR B 0 558, % -9

AR B EAR R FLAR SE B BB AT Xt R A
KRR P B S BORAEFL R T PR B R S5 1

1 BRIEREIAS

T R LB SRR RS R HOR KRk 4R
AT BR S RV A AR X SL A P28 1w F A 5L R
HEATHIR S0 AR R R4 S 0 A AL AR AR A R
. —FIESME 294 mm KB 580 mm ] R EH AR
90 mm i fLIYR FLIR ; 5 Fb— P JRSME 310 mm K
J¥ 880 mm , H1 ] Jy B 42 95 mm i FLAYHELER, #L
HR I BLAR A RE Tl 42 CrMo , L4 35 T T 15 A4 Rl 23
B R 5 mm (9 1Cr13NidMo, YELIRIBH
TAE—BEIF R UG & A2 BB, 38 0 s 52 0y SR 7E
FUR R F ML — 2 1CrI3NidMo A1k, HERRHL
RIBE A AR &, A T IRRELR AR
YRR S H R 7 i, e Xt % 294 mm K FE 580
mm ELARIEFTRIL, EAEMECRHEE 4 mm
() 3Cr13, FLER R 1A 410 T, ZE 12 4 3 mm
KeAi o KELTALr MRy R &, R A 3 000 m/s, &
A SRR, FLIR R 5 2 A N EER IR
K1.0 mm, FELRE R AR 2 mm (1iE R I
SRL YR R B AR N 400 mm BRI, R TR
RELN B REI ) M 2 5 B B 4 7 17 BRI
) b [ SRR AT Hh SRR 22 24, B 255 50 mm,
EREERHBEFE, 8 TR T PO g, ®
SUASI . LRG0 2 5 A5 R I 2 o it Sk
PRELLL VA FLARAC B 7 1)t IR IR, DA [ 7
B 1 WS I AN R AR RSB s /N i S P
AT 22385] 5 mm, Z WA, & AR Z
F/NHAFAREARE G X, WLE 1 iR,

- T -

BT PR AL AR A AR M A S0
Fig.1 The preliminary explosion welding

experiment for worn roller
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Tab. 1

Hardness measurement on the

surface of roller matrix

b= o2t 3 4t 5t et 7t gt
i i 292 274 286 315 290 278 270 282

2) LR E SR T BB, th T 3Cr13
J& T AN E A e A A AT B R 5
7oy LT T EAR RN R Z HiTAOR KPR ab 3
1B K2 AT A A P AGIN , A ] e (i L3R 2,
k2 AHFHARENF
Tab.2 Hardness measurement of compound

pipe material

) s ¥ 2f 3 4t 5 ¢t 7t gt
i g 232 226 230 260 227 260 225 236
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Tab.3 Material properties of 42CrMo and 3Crl3

ZH 42CrMo 3Crl3
WRE p/ (kg - m™Y) 7 850 7750
7 G B 177 152
JE IR E o,/ MPa 762 540
MERHE o/ (m-s™") 5196 5315
RERHK, 0.6 0.6
TR R K, 10 10
JEBE H/mm 102 4
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Fig.2 Explosive welding window
using 42CrMo-3Cr13
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Fig.3  Flight attitude of compound pipe under

slipped detonation load
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Fig.4 Displacement curve of compound pipe
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Fig.5 Relationship between impact velocity and

radius displacement of compound pipe
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Tab.4 Calculated impact velocity as a function of

radial displacement for compound pipe

21 2 F/ mm Bl A v,/ (m - s7")
1.02 257
1.50 300
2.03 338
2.55 367
3.22 397
4.06 427
5.16 457
6.07 476
7.17 496
8.50 515
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Fig.6  Structure assembly drawing of explosion

welding to repair roller
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Fig.7 Repaired roller by explosive welding
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Tab.5 Hardness measurement on working surface of

(b) In Tt S

repaired rollers by hard-facing and by explosive welding

WS 1" 2f 37 47 5* 6"
PEVERRBEEL 510 516 520 542 505 515
HEARELAR 340 320 370 393 402 326
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Fig. 8 Metallographic comparison between

hard-facing material and compound pipe material
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Fig.9 Performance comparison between repaired
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rollers by hard-facing and by explosive welding
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