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Table 1 Chemical composition of water pump shell W /%
C Si Mn P S
3.10~3.25 1.80~2.10 0.70~0.90 <0.15 <0.12
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Fig. 1 Original appearance and sampling positions of pump shell sample
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Fig. 2 Metallographical photos of samples of water pump shell
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Table 2 Graphite length assessment for the water pump

shell
Wogis  ARFEAERRE/mm  BIRFEARKE/mm
1 0.8377 0.367 6
2 0.6491 0.488
3 0.7373 0.469
4 0.899 3 0.453
5 0.7918 0.454
6 0.7990 0.538
7 0.844 2 0.449
8 0.9253 0.503
9 0.8429 0.381
10 0.804 0 0.347
SRR 0.813 06 0.444 96
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Table 3 Pearlite content percentage assessment for the
water pump shell

Mdi's  ARFEEOLE % BIRFREOBIR & /%
1 89.10 75.76
2 92.58 82.89
3 90.77 74.96
4 90.21 81.31
5 91.71 85.61
6 89.26 78.05
7 87.70 80.51
8 89.15 79.17
9 90.35 70.63
10 92.57 77.34
RSSNEpigid 90.34 78.623
T =4 UIES2

(a) ALKESEM

(c) AIXFESEM

%%m " %%ﬁ FDI.INDI'\’H-’

RUE 4R . AIEESIEEH1.5wWt%, BiliESiZEN
1.6wt%, FHHRISITTESERE, MHREARAR PR
Rt s"; BSimEERBARBHEENTTS, ASK
Y, EMRB LIS RIEFEDERLAREELL
Asird, FREAMENERRERASE, BIRMR
K, BIRH NN Z MR ZKRFTIREFERMN
TTESE00.70Wwt%~0.90wt%, HAA. BitiEMnT=
85 5850.70wt%50.60wt%, BiRfERiHEEITE
Ko IKRFBHFRMNTREEDMRRE, SHMnTX
I STTERAFH RN BEEERAPINNERES; [T,
MntE &SRB FEERHER GBI,
SHEMnE U HEEERIIERRSS .

2.2 #MRDFMERED
EERIEARGBRIRE, XZKRA. BRMNRED 3!
BHTHBREE MK . XA, BRI SNE, T

El3 KRFE(RSEME]
Fig. 3 SEM diagrams of water pump shell
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Fig. 4 EDS diagrams of water pump shell
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Table 4 Hardness evaluation of water pump shell sample

i ARFEREHB Bit el HB
1 155 135
2 159 149
3 162 147
4 167 148
5 169 146
6 161 142
7 164 140
8 167 143
9 168 144
10 171 145

SIS 164.3 143.9
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Fig. 5 Macroscopic morphology diagrams of water pump shell cracks
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Fig. 6 Macroscopic morphology of the crack fracture
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Fig. 7 SEM pictures of C samples for the water pump shell
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Fig. 8 EDS pictures of C samples for the water pump shell
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Cause Analysis of Crack Formation in Gray Cast Iron Water Pump Shell
Casting

LI Ze-zhi*, NI Jun', ZHAO Ping"?, LI Xiao-xia?, WANG Hao®, ZHU Xiang-yan®

(1. College of Materials Science and Engineering, Qingdao University of Science & Technology, Qingdao 266042, Shandong, China; 2.
Longkou Zhongyu Thermal Management System Technology Co., Ltd., Yantai 265716, Shandong, China. 3. Longkou Zhongyu Machinery
Co., Ltd., Yantai 265700, Shandong, China)

Abstract:

TAutomobile water pump shell is one of the components of automobile engine cooling system, and its
quality has an important impact on the normal operation of engine cooling system. The casting material of
the automobile water pump shell produced by a company is HT200. The cracking phenomenon occurs in the
casting during the production process. In order to analyze the reasons for the crack defects, the microstructure
of the casting is characterized by metallography microscope(OM)and scanning electron microscope(SEM),
and the phase composition and mechanical properties of the casting are detected by energy Spectrum
analyzer(EDS)and hardness tester. The experimental results show that the crack morphology is broken line
with uneven width, and the oxidation degree of the crack fracture is serious, which is judged as a hot tearing.
The crack forming is a composite effect of several causes including the metallographic structure of the casting
does not meet the design requirements, the excessive content of S element in the fracture, the existence of
oxide inclusion and the appearance of stress concentration area in the casting process, and so on.

Key words:
HT200; water pump shell; casting; crack
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