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Fig.1 The molding process scheme for the test casting of the spindle
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#1 QT700-104L M 4% it

Tab. 1 Chemical composition design of QT700-10 Wg /%
C Si Mn P S Mg Cu Ni Fe
3.5~3.7 2.4~2.6 <03 <0.03 <0.012 0.03~0.05 0.2~0.3 0.2~0.3 A
R2 BRI FERS
Tab. 2 Chemical composition of molten iron Wg /%
C Si Mn P S Mg Cu Ni RE Fe
3.625 2.53 0.3 0.021 0.007 0.049 0.3 0.3 0.005 S
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Fig. 2 Dissecting and sampling schemes for the test casting of the spindle
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Fig. 3 Tensile sample
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Fig. 5 Metallographic microstructures of the test casting barrel of spindle



Vol.74 No.7 2025

T B] Founore TERA

80 |- (L
72 Sha
60 |-
=
2
'_: 40
20.3%
W 13.6% 14.9%
5.1%
3.4%
54 64 b B4

HEEAA

E6 ASBRARNERRSFITE
Fig. 6 Statistical diagram of graphite sphere size grades and their
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Fig. 7 Tensile properties of different positions of the test casting barrel of
spindle
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Tab. 3 Fatigue data of the test casting of spindle

e HAZ ;77 T A
1 9.99 280 Bl
2 10.01 290 155.9
3 10 280 629.8
4 9.85 270 jdi
5 9.97 280 514.72
6 10 270 712.99
7 9.95 260 IR0
8 9.98 270 614.35
9 9.99 260 jiid
10 9.96 270 Siibus
1 9.95 280 137.28
12 10 270 118
13 9.96 260 piiiku
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Fig. 8 Residual stress test points of the test casting of spindle
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Tab. 4 Residual stress test data of the test casting of spindle W /%
55 5% AN 1 IMPa B K ATRARNY F1/MPa
A= fiE
g, 0, o, g, o, o,
) AL 217.89 102.99 188.8 38.2 33.04 35.9
SMll -20.5 -93.9 84.9 -20.5 -38.6 335
) P 241.18 121.84 208.9 36.6 317 34.4
HMl -14.02 -93.87 87.7 -29.7 -39.89 35.9
] 134.22 37.99 119.8 385 25.4 339
3 SM -78.93 -100.13 91.4 -25.6 -39.2 345
] 233.86 160.06 2108 39.2 37.33 38.3
! SMil -56.03 -63.53 60.1 -313 -39.9 36.4
Al 127.4 38.76 113.1 36.7 28.9 335
> SMill -48.55 -53.14 51 -26.5 -37.41 324
] AL 129.3 73.68 112.3 353 343 34.8
SMll -96.57 -115.33 107.2 -233 -40 34.8
. P 171.5 102.53 149.5 37.9 28.2 34.1
HMl -70.68 -95.27 85.7 -18.4 -37.4 324
i 131.85 119.52 126.1 334 315 325
8 SMi -34.76 -74.95 65 -25.6 -38.8 34.2
] 134.22 37.99 119.8 36.1 29.8 334
’ SMill -48.45 -78.09 68.3 -22.7 -34.67 30.5
10 Al 145.6 80.04 126.3 34.4 30.2 325
SMill 9.4 -61.83 67 -29.2 -36.4 334
Fit. fE4>5/9688.5 MPa. 426.2 MPa, Kf/S{Hi<38.2%,

(1) EHlAFEE AR (F) + B (P)
KRS E30%~50%, ABRILER2

IR EER,

%K, ABR-TR, IXREHRCRESESTRRE, B 50%fF ERAYE S MR FI271.6 MPa.

AEFRZEM/N . EHIAHINRETALRENERER

NEENAREMERZED517671.0 MPa.

418.3 MPa, WieMZ=N7.5%, ZKit8, =iy

(2) SREIMSNE RSO HE IR ER DA
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SHEMAGRINZREBK, HHIRRNIIG B, 217550 C x 12 hiBX/E, HAERRNDKRIET
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Casting Process Test of QT700-10 Bearing Join Segment for Wind Power
Spindle

WANG Lei, LIANG Shao-bo, LI Xun-jiao, XU Shui-li, HUANG Lian-kai
(Yucheng Baoli Casting Co., Ltd., Yucheng 251200, Shandong, China)

Abstract:

The QT700-10 nodular cast iron wind power spindle bearing join segment casting was manufactured by
process of metal mold and sand coated iron core. The metallographic structures, tensile properties, fatigue
properties and residual stress values of the casting were examined. The results show that the spheroidization
grade of the casting reaches level 2, the graphite sphere sizes are level 6-7, the tensile strength of the outer
surface is 688.5 MPa, and the elongation after fracture is 8.2%. The mid-value fatigue limit of the casting is
271.6 MPa. The inner surface layer of the as-cast casting withstands tensile stress, and the stress values being
within range of 112.3-210.8 MPa; the outer surface layer withstands compressive stress, and the stress values
being within range of 51-107.2 MPa. After stress relief annealing at 550 °C for 12 h, all of the residual stress
values of the casting are less than 40 MPa.
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QT700-10; metal mold; casting stress; fatigue strength
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