ML EH

MATERIALS FOR MECHANICAL ENGINEERING 2020527 £44% £ 284  Vol. 44 No. 2 Feb. 2020

DOI: 10.11973/jxgccl202002015

X N E SR IR LA BN E SR N AP KR PR 7Y
HFHRIRE

FRE" IR ,KEBE'
ARG RER AR EEHAMAERR IR ETHE T, LT 100081;
2. LA LARENE R P, HFE 210039)

f# OE: R R A FAE AT R S BRI AR GRS T k3 R AR i
SRR EAAEEN R E LR R REPROFRRREEFT o4, EREN . KEVPRRERS T
RAERAE BAEL TR, FHARPHAMKRGEFELDIT RN RENELEE KARGE
KABWHRZARIFIR, FRIEMBERKRFERSEBELDONEFRRREEBLDH KK,
1 TAEM BRI e A B B IRAR, KAV B BN AREH A, L EE AL, ERE
N BAERT RN KRS BT BT RIS M RE D RS RRNT Rk, R4 T

KA WA AL,
EiEiF: RAYVHE |ME; MRTEBIY; LY THE
FESES: TG155 XEKFRERS: B XEHE: 1000-3738(2020)02-0079-03

Cracking Cause of Water-Cooling Furnace Roller in Horizontal Continuous

Annealing Furnace of a Strip Steel Hot Continuous Galvanizing Line
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(1.National Engineering Laboratory of Advanced Coating Technology for Metal Materials,
Central Iron & Steel Research Institute, Beijing 100081, China;
2. Technology Center, Shanghai Meishan Iron &. Steel Co., Ltd., Nanjing 210039, China)

Abstract: The cracking cause of water-cooling furnace roller in horizontal continuous annealing furnace of a
strip steel hot continuous galvanizing line was studied by macroscopic and microscopic morphology observation,
chemical composition analysis, microstructure observation and hardness test. The results show that the composition
of the water-cooling furnace roller sleeve contained no niobium element and a low content of nickel element,
resulting in the formation of network rich chromiun carbide precipitates. The scaling of roller sleeve chamber and the
poor water-cooling effect caused the local overheating of water-cooling furnace roller; then the granular alloy
carbides precipitated, and network rich chromiun carbide of roller sleeve at working side coarsened resulting in the
increase of brittleness of roller sleeve at working side. With the deposition of scale, the poor bearing rotation or even
rotating-jam in water-cooling furnace happened. Under the thermal stress and torsion force, the crack originated
{from the network rich chromiun carbide, and gradually extended into the matrix along the network carbide, which

finally caused the cracking of the water-cooling furnace roller.
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Fig.1 Diagram of water-cooling furnace roller structure
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Fig.2 Macroscopic morphology of both sides of roller sleeve chamber:

(a) working side and (b) drive side
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Table 1 Chemical composition of roller sleeve (mass) %
s C Si Mn P S Cr Ni Nb Mo
S E 0.309 1.17 0.992 0.031 0.012 27.4 12.35 — 0.22
bR e 0.25~0.35 0.5~2.0 <1.0 <0.04 <0.04 23~25 23~25 1.4 <0.5
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Fig.3 Microstructures of both sides of roller sleeve: (a) working side and (b) drive side
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Fig.4 Morphology of crack section (a) and fracture SEM morphology (b) of roller sleeve at working side
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Table 2 EDS analysis results of different spots in
Fig.4(a) (mass) %

(A= C Si Mn Cr Ni Fe

A ORI 0.21  1.46  1.13 26.56 13.68 57.10
B A CRRAT A 0,25 1.11  1.19  31.66 12.60 53.10

CAE(WURBF A 041 246 1.13  40.32  6.49  49.19
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