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Mechanism of crack initiation and propagation on
casting roller surface

XU Zhi-qiang, ZHANG Pei, DU Feng-shan

(College of Mechanical Engineering, Yanshan University, Qinhuangdao 066004, China)

Abstract: An actual shell of the casting roller was dissected for analysis. The cracks and cracked section were examined
by metalloscopy and scanning electron microscopy with EDS mapping to investigate the mechanisms of the crack
initiation and propagation. The quantify and characteristic of the compounds associated with Fe-Al were identified by
X-ray diffractometry. The effect of the molten aluminum on the crack initiation and propagation on the casting roller
surface was analyzed. The metal structure characteristics near the roller shell surface were contrasted to that in the shell
interior using metalloscope, and the varieties by the action of the complex stresses and high temperature were analyzed.
The results indicate that the crack is initiated in the manufactured defects on the roller surface, and the influence of the
molten aluminum on corrosion behavior of the surface metal is little, but the molten aluminum may infiltrate into the
cracks on the shell surface and becomes solidified and oxidized. The oxide is a kind of harder impurity inserted into the
surface metal. The speed of crack propagation is accelerated when the shell surface subjects to the complex stresses in
rolling process. The high temperature and the complex stresses have little effect on the microstructure of the roller shell
surface.

Key words: casting roller shell; crack; heat fatigue; corrosion; structure characteristics

A AL SRR AL TR OB R, R “aihhas” AERT, SO0 EBkE AR T
MTZ, EZENAE. P MRS SO AL, R AL 1R, W fLARAR /RS2 2R
ML — TR B, RS, i R E AL IS T S

Pl Mk, ELARRE S SR A, AR FIFRN L R R BORT R I VBB S e R e A A T

H£EWH: HEBRRHERESEBIIH (50675187, 50374059); At HARRLAHE 4t B I H (E2004000247);  #ELLK 410564 W B I H (B140)
Wi BHHEA: 2007-05-17; f&ITHHA: 2007-12-17
BITEE: VYRS, H9%, Wt diif: 0335-8074553; E-mail: xz2q@ysu.edu.cn



422 PR R AR

2008 413 A

SRS o B ELARIE N PR R A A e T s,
HCPEfE R FHERITERE. 2 h R fL AR
(RIS A7 i 1= 2 e BB R I EU A ST R DL PE o

FERE R E A LA R B S BOARWES U 1
[ A AhE B TT e T VR WP AR, JRER .
T BEAT T 5 LA AT A b v S, PR A
WTHEAT TSN, AT R L B
A5 4 5 T PR T AR A AT o,

BB 28 AT IV 1225 FE A T FRD JE5 el
HRAT 4 AHSCHIT TS AL Rl A v 4 Y il AR
X FLHR AR IR G0 A R S M T 45 o 734
SRR B ASAR N e B LR AR R A R AL AP RE
(FIREM,  FORHHZANE RE IS 5 A0 2 e AR ROt 3 I A0
PEANT AT AT i A 7 T AE T A 2 L

H - L AR B R I RSN DU™ L2 W AR T ™
Fphn g, i RS FLAR AT & fr, (ETE RN,
AT A, Bk, R AL AR R IR L K
JERUBL AT, MrRe 2R 80 AL S 3 e ML
RSN, R P m i b SR A AR E A Ay, B
FEEEAR, 2= .

AL, ASSCAEF RIS bR & AL E R 3R
AN SR BT R 04T, BT iR A4
IR e A N B AL AR AR IR R} IR 98 57 R EUR IRy
JEMIZRG M, DARFELARAR N & R AE il Y ) 1E
RN HZIERS AR S R R RS0 A A £
SN JERE ARSI 0T, R ALAR R AR IR G0
R LB AT TS

1 XIe

S P P L AR B IR T S B 2R R TR A

R 2 LM BN B GE

Table 2 Physical properties of casting roller material
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Material composition of roller sleeve (mass
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Table 3 Parameters of casting rolling and roller

Temperature of molten
aluminum/°C

Temperature of aluminum
strip at exit/'C

Thickness of aluminum
strip/mm

Speed of

Diameter of roller/ . in-
rameter ORTOREUIM 1 o11-casting/(m-min ™)

668 390

6.42 980.0-939.5 0.86
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Fig.1 Cracks on surface of roller
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Fig.2 Morphology and depth of crack: (a) General view; (b)
Enlarged view near surface
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Fig.3 Morphologies of fracture surface of roller: (a) Full view;
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(b) Enlarged view near surface
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Fig.4 EDS of fracture surface of roller: (a) Enlarged view;
(b) EDS of fracture surface
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Fig.5 XRD pattern of fracture surface of roller
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Fig.6 Metallurgical structures near roller shell surface and in

shell interior: (a) Near shell surface; (b) In shell interior
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