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Composite Rolls with High Quality and Low Expenses Prepared by
New Manufacturing Technology ESS LM

Li Wanming, Jiang Zhouhua, Geng Xin, Yi Gaosong and Zhang Tengfang
(School of Materials and Metallurgy, Northeastern University, Shenyang 110004 )

Abstract Electroslag surfacing with liquid metal (ESS LM) technology is a new process to be based on current-con-
ducting mould with special structure and use liquid metal pouring into the mould to carry out electroslag surfacing clad and
get composite roll. The current status and development trend of domestic roll manufacturing industry and the principle and
characteristics of electroslag surfacing with liquid metal technology are presented and described. Compared the ESS LM
method with centrifugal casting method and casting preparing composite ( CPC) method, the advantage and potentiality con-
dition of ESS LM method are analyzed, and the development and application of ESS LM method 1o produce composite roll
are introduced.
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Fig. 1 Comparison between CPC and ESS LM process
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Fig. 2 Shape of metal pool with different process: (a) VAR

( vacuum arc remelting) ; (b) ESR (electroslag remelting) ; (¢) ESS

LM ( electroslag surface with liquid metal )

AN TR AR AR, AT LAAS 2 T A B R 21

3 BAOEREE,CPC MBERSREENLER

C ERLHEREL CPC L MM RS DR AR B 4
FEERHER N HENA TS R EN £

(1) L& T B AL, FEE IR A
WG A ISR i R O R K 2
A ] (8] i A OK (IR AT LIS B A A LR
i CPC yE R RS D 1 1L R AL C ARG HY 4 E
RAHBUK (A= E®) 158 TAEZ , Btk CPC ik Hn
LIRS R TR AT DU T A P2 3 5L, iR AT LU
BREIRELIE, A H T 5 F B A L HME.

() BOHEENBENELIRREEAE LN
RUBREE N HEATHY, HOALA B th B AL i IR 4%
MR ™ G B UL . L 5 i B0 S 1 D 1]
HFEENHEH R ZH W .Cr MoV 4 47T
R, ML S GIu R B A2 AR
WELHEERRN T, SEWELRN & ST R R
fEELOMERV SRR, T W Mo ¥ & & b4
1, MR IESF AR & BT R A9 50 A AN 2™ B S i L
SRV BRIy . CPC LRI S A DR AR 2
TEBA BLO AT R, " £ 5 & Tk
AR AT [ AL /D

(3)JH CPC LA = B 3 SLERR , 7E 505 iE A
WRZ A, 7 BE R LR B X LR BN AP R 1 A
KA LA ZZ B s S AR ® ., FNA T
BrIEAREINA R AL, E RO AR 2
B . BAh, I E A RO R B Xk ot AT
I AEIX AN R R BSR4 S

TE SR A 7o P % 4 A A TR BE RN ] B L
Rt AL, SR TAEZ N, TEHLIE RS
BETEVE AR Bh AN A T A A T,
A BT LUK S B, SRR AR IRG A
— A el LA TR 2R &4 5. AT,
VR S DR TR IR A A 53 AW RO I Gk L A A
B AR L il M R 2 %o B VRRS BRI 1
F A BRI P Ie e FOR F R &t

(4) SELHEEEM CPC AL, R AL
EEJLF R AR A (E ) B 0 R A SR ) 4 2 i
BEEZHNEEREFMERRE, 520U
20 ~ 100 mm, £ Z 7] DL JE, Elmet-Roll 2% 7] I
NKMZ | &R, S50 7 NKMZ T 19 o s 4 ik id I
H. BE51%) W LA™ HA2141 000 mm K ¥k
2500 mm BEFENIE, & H 1 W& L™
T HARJ 740 mm AUBELER, O TARZ M,
LB TR S BRI TR 5 — MRS & T AME R AN
2o R B, AN B 8 | s S AN L AN 45 0 0 T A
BEAEE, WHERERNGERZ A BB M
B IR AERE G HAREOR B RERARCR HER MR
R SBHAR I SE

(5) B VR AS PRV 1 AT LAE oo 8 1 58 13 4N i
TP A M R R A 57 P, 1 ESS
LM &  BRAN R P B SR T LA ST 34, JF 95 45 IR
Py SR I () ORAEX — IR BE . SR T ART 2 HIAY 7 vk
SRS G BEITAA, L E BRI
B AR . AE £SS LM sk m] DLUR i 244 e 1 1
M ARRr Al . MRS 2 5 R A R AT A 45 R e A
ESS LM 54 4 280 mm ERMMNMH IR 32 mm B
MR ENESEN, K2 N (/%) 1.8C.0.3Si,
0.7Mn 4.5Cr 1. 5Ni 3. 5Mo 6. 1V 4. 4W {3 254
JBLAL 570 ~ 1 600 CLREFTERS BRI 1 h, W45
FRERAHLEE REAR B E &R ET,

(6) BB AS VI L X T B 0451 M CPC
B —A B E R AR SCR & HABAER, AR4E EL-
met-Roll 2% &) 0 ¥ 48 , & & 1 & 6614 £ 200 ~ 800
kg/h, BLEH g, [N, ER GBS, EREAIR,
7 600 ~800 kWh/t,,

4 BHBESRISSILERARNFRFNA

KM ESS LM JiiEA B A LR 120 8%
LRINE 3 BrR  [A] I3 P 7 23 BT LA fe /T I Y B 5L
BAENSBA R G5LR. o, il Aok
RMEENER, 5@ BB EEAR, BERARE
HEGHREHABANLE EGGHARCE S



ZERHU% BEBSRER TR &R

FREMEAE SR - 15 -

FORGING
10.000t

[

INDUCTION
HARDENING

GRINDING

H3 o2 T RS IRMAES TEHE
Fig.3 Current process flow sheet for manufacturing composite
rolls in Ukraine
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Table 1 Slag series for producing composite roll by ESS
LM process
ER AR (mass) /%
BE  CaF, ALO; Ca0 S0, MgO0 MnO TiO,
41 ~ 26~ 20~
ANF28 0 <5 b 2 <6 - -
30~ 12~ 35~ 12~
ANF29 4o 18 42 18 N N -
34~ 24~ 20~ 5~ 2~ 03~ 5~
ANF32 " 30 27 9 6 1.3 8
54~ 9~ 5~ 18~ 5~ 4~
ANTS - Tsg 12 8 21 7 7 -
AN94 40 20 20 20 - - -
3~ 15~ 16~ 6~ 2~ 4~ 10~
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Fig.4 Distribution of alloying element at interface of compound
layer of composite roll by ESS LM process
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