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Abstract: On the basis of the complex structure, large differences in wall thickness, and stringent material technology
requirements of wheel hubs, rational casting and isothermal quenching heat treatment processes for the production of
high-quality wheel hub castings are necessary. In this study, the appropriate pouring position and parting surface were
determined, followed by the design of the sand core, pattern layout, and gating system. To meet the hardness requirements
in different parts of the wheel hub, the gear hole in the center of the wheel hub is designed as a non-cast hole (machining
into a gear hole after heat treatment), and the holding time of isothermal quenching is shortened; that is, after 900 ‘Cx2 h
austenitization, it is subjected to 280 ‘Cx35 min isothermal quenching treatment in a nitrate pool. The developed wheel hub
casting has good appearance quality, and no obvious casting defects such as shrinkage cavities, porosity, inclusions, and gas
pores have been found.
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Fig.1 3D diagrams of the wheel hub: (a) top surface; (b) bottom surface; (b) side (A direction); (d) section (B-B)
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Fig.2 Selection of the pouring location and parting surface
AR RTE RGEPERCR U R T B AR HE 09
BRI BE T PE NG ARG 180°, Al
A RO Y 22 18 N BE IDRE B A O B B R SR AR i
SRR D RS A D, RS E PR N
Ge e B A R AN AR B 445 7 T i T i 5
ety B 1L AR NS, B BRI RO 60 mmx
4mm,3t 8 ANNFED S 19.2 cm?,4 41 52
ST 30.0 e’ BLEEIE KT $p40 mm,
A 12.56 om?s EIE RS B SA SA wi2A
=1:2.38:1.53, B H R~} Jy (mm):$80 ( I )/$p70
(E)x150(H). Hea M EA S M S G2 E 1A
GLaniE3,

3 AEFWIE

31 BEMRETLE

FEA PRI R OR 1t PSSR HL P R AR,
FREE T E R A RHA Q10 B Q12 44k . TR
AR H B 0.30%:0.30%:0.40% , H Ak 2
B4 S LA 2 3.60%~3.95%C . 1.2%~1.4%Si .
0.20%~0.40%Mn , <0.05%P , <0.03%S ., <0.3%Mo .
<0.8%Cu, BERILALHR AW o AL BRA T  #6
T EEERAL T (FeSiMgSRE3), MMAE N 1.2%; KH
75SiFe ] FIGE AN K22 H 2 E FIINA RS
$490.2%~0.25% ., 3 p i B IR 1550 CA A,
M T 50 85 R 2 % RE RN 5] 0 T L B
il 7E (1 380+20) C .,
32 ARNETE

HRE 77 b e 5 B0 S S A T R SR i
98 5 FH K 2 QTD1200-4 5 QTD1400-2, % % 7%
AN [T S A R R I A 32 0 /N 330 HB,
2 T 5 132 LA 380x420 HB il J2 56 8% 7 44 A [
P B R LR, O I B i B S g A A b fL

B3 A BB R E RS () A E,; (b) RE &SR
Fig.3 Mold layout and gating-feeding system of the wheel hub: (a) mold layout; (b) gating-feeding system
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Fig.5 Profile diagram for wheel hub

(RBRAR); I 7 T DL R 38 BsRAL 900 R 2 9%, 5K
WEAER 6 9, FEARAZUN i RBOGIRFI D i R
K, ZKZWKE G, N3 2 13 0 LUE 58 80h BT
REFF B & P HORESR , #F 2R 2eblin T se FLAE07
BN JTRBERUR LM E A, 1Bl %
£ 1 000 LA I

4 @i

(DR XA E G ARE RS, B 5EE K
S BN E O BN R I N B 1T 5 180045

6 FE AN RIS AAL  (a) AT ;(b) S
Fig.6 Metallographic structure of the austempered wheel hub: (a) before etching; (b) after etching
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Fig.7 Metallographic structure of the central part of the austempered wheel hub: (a) before etching; (b) after etching

®1BHRHUERS

Tab.1 Chemical composition of the cast iron

(mass fraction/%)

Detection items C Si Mn S P Mg RE
Target value 3.3~3.8 2.0~2.8 0.2~0.4 <0.03 <0.05 0.03~0.06 0.01~0.04
3.66 2.52 0.35 0.017 0.032 0.041 0.012
Actual value 3.60 2.68 0.31 0.018 0.028 0.045 0.012
3.52 2.54 0.35 0.017 0.036 0.050 0.012
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Tab.2 Metallographic structure of the test block

Detection  Spheroidization  Ball diameter

. . Matrix

items level (level) size (grade)
Actual 5 6 Orferrite (austenite+
value acicular ferrite)

R3 WHERRE A F R
Tab.3 Mechanical properties of the attached cast test block

Detection Tensile  Elongation Impact toughness  Brinell
items  strength/MPa 1% /(J-cm?) hardness(HB)
Target
=1 400 =20 =60 380~480

value

1572 4.0 70 415
Actual

1461 5.1 83 401
value

1485 4.8 86 404

R4 BRBAFEE
Tab.4 Hardness of the produced wheel hub

Brinell hardness on the ~ Brinell hardness of

Detection items

outer surface(HB) the core(HB)
Target value 380~420 =330
398.1 305.4
Actual value 406.0 306.0
406.2 3043
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