2025 SE5HA/5E74%

h N
~

I-.Z-.:BE* FEIUNDRH-' 689

B ECIER T 2 S F AP RIN

Feam', I #8

(1. PEFREENEEBLZHARABIRAT), THEM 213011; 2. BERRAHBRAE], IHEM 213002)

EEEN:

Feanid (1982-) , B, &
KRIFEIM, ETEZNEHS
IZMRNREEET(E.
FBiF: 18112892598, E-mail:
gxk0371@163. com

FESES: TG242.7
VEMRREE: A

W ESHS : 1001-4977 (2025)
05-0689-06

WS HER:
2023-12-18 W Wik,
2024-02-03 WEMETTH -

WE: /\f”Tm$ﬂ1$ﬁ’]%{¢?i$’]&}§7kz‘k RIESRE. EEE. BeEtNoBESESE
AR, RITTHERACERE L, FHEATHSERE T Z2RIT 545~ &IRE. &
R, FHHAOBEEIARIZS mm+ 0.3 mm, RIEEXZEIDCTG8S, MBI IuEEeistn
WEMAREK, {%iET%#E’Ju:'uJ— AR EEBRRIAT0%LA L, £REE, RLSTH
76?% BUCORIRNEEA L BT A EE S AR S A EE R AN
HEBLEESE ULHPG EEJJPCE’J%E Be T CHNRENEEBELUNRFHET
R, WETTERENTAGSRE.
XigiE: ERE,; SRE,;, ATER; HEES; YN

ERSHNSELIEHARIBES RBALAT . KFENRIZ . ITLF, BEF

*ﬁﬂf&u}iﬂ}jﬁ’ﬁa , HIIM78. MAOSHIILAN A EIL AT —HF2E .
,ZI:E BURSBENESRE, EFKFENR T ZLERE LIAKBIFIERIE
Ko JZJEEI%EIIDTw%E’\J%,@ DEEE, H/NBEE3S mm; QRIBEES, &K
RIHEEIDCTG7~DCTC8Y; @IIARMAR IR/, BERFHILENBMT, T1FL
QERBLEEEZE/)\, FEMREERIE25~50 pmZ [8); @B THIFIEEE
K, fAKE. KEMRBEERNEZR, KESE, R/N\WEEE28 mm, RIFXL
FmfFR, BICAEMMIRTT. FIHMLAF, FRETESXMEREREFE
FRREIIRTE « ANXUARMRMDAEIAR DBEIZM), NMEBREEHETZ.

1 HHERSRAREK

KRB S AHT250, HHERESE
42 kg, ®ESR 8411 mm x 382 mm x
217 mm, —fRE¥[E3.5 mm, BHEEHRE
Z¢, MBRRESHMETEEB, KRR
t, NELFTR. RARERFEHEENNE
79-0.5mm~+0.8 mm, HHRITBEERE
IXEIDCTG8% ., EMLIrEESIRICES
REAET £ 1 kg, MK, FIREENRKERN
FAFE L. B, HIRTREFE B EEs
. FUE/I\ Fig. 1 Casting structure

ZE ARSI AERTT . OilAEEESBERLR, BE3.5 mm, RIEEE
ERENEBSNEMNEX, WNREEEI3.8 mm, IIAEEANELHMEBIT+1 kg XI
BHEBEENRIEXRRS, EMEKREUDTHESZS (RY. BESE ) ZXKES,
XUHFZFUENHC LEE5RETFLUMRIE. @KESHE, &/I\WEEE2.8 mm,
BEFES. MRIG; HECHKEFIRES, NE2FR. S2-£THE. I
OAMERPE o




Vol.74 No.5 2025

counore TEIEA

18 mm

W g8z

v
76 mm

E2 H&ETIIK
Fig. 2 Oil channel core shape

2 HETZiRit
2.1 HEIZ

ZELARRR S L EAE S . 2"Bi. 37KER.
A7KER . 5~125miENS. 13VKRE. 14 ~15"Z4a M
. 16~17"g1fRim 0. 18" SRR SEM I NI E . 3
FEBWKETSHES, RAEES. BRFEKHNE
RS EIRFIS . AT EENIKREEUN.
REXRS . HHRES. F2ERETNES S
=, UESRRIKERKS . $hED SR HE S
i@, RUERCEL RN T 40%NEHRY . 5
Hi5ikBE, B EaASER. FHRESSaY,
HEWERABERW=2RSTETE, BT
RIBE, BOUEESE.

2.2 HPERTZ

REVETIERT Z, SHimat (E3) Frfa
VS SRRORRL, SIER—DREEDT, HERUIELL
BiFE O E REE, BT EAISEZ BRIM O E R
S5tfECRs, REsemb REMFENRRIR
Z=; Wit ZEESER . BHERRITIYEERR
HHERIANE; EEREHEBTERE, ST
RENBUHTHREHESH— M. Bid LR T

E3  hHmET
Fig. 3 Crankcase core

ZRITRIE S ZEEERS, NMRESHEHIR
THBESFHR . WTHRENAEAME, REWVGAIE
R, RURE15~20 mmERIENINEE, HEREHR
ARgEs, NMERPDECES. BOUTHIRSE.

RERAKERER IR, REEESAE
20~30 Be'. 2R EESAIELIUE TP RT, BT
iBE79180~200 C, MFAIE0 min, IR
E+5C. MTFREATRAE LAY, AEATLZER
I, WE4FR. EERAKWSRIERE, KA
THEEMXAETE, EEBUnSRENMLSRILE
BSfL.

El4 EERE
Fig. 4 Sand core assembly drawing

2.3 ®REIZ

KRR, BIERRTILE, MFRIERKRTE
TR, RBEAMRRIRS, RELAYFy: YFy:
YFe=1:0.65:058, $hiREBTMLFTE, FZ~%5
. KKK, STHS. ISR L, WE
EBE=ZRSINEE, FERESSERZEDFMN,
TZEEEFTH .. TEREmnS A MEFSE, F8
RIS ARIRFIEEY, N FEMEIRIER2F75 mm x 75 mm
EREEIEMN, R HTRIZ2E.

3 HTIEREFZNA
3.1 EF&iRE

ATEREFHEZFHIER, FB—FIZH
e, PRV R SIS B A SRR B T
KR, HEDRENZSINEESTOIAELIERN T
FEREHEHRARKIELEF S, FTFEEMERRAE
—ite, HUEEES = TFHENES R, BRETS
EEREWNT .

(1) ROHEHRS, AUasTOER, BT
B RS, EPHNIERS. ZJERS. BS54
EBRS. TE=SRZRFEENOLRRE.

(2) P AREEI RS : —FREUERIRL=S
A, BRENLEH LMD TRIZFRE £, RIREN
BIREER L, 5—METNREA, AEIMEET
ERERERTSE. ASUNBIERORESH



2025 SE5HA/5E74%

itk 4
i \

TN -
Sl SRR

- avins
-l x
e i -]
il
- T
L T
g -} ja e
|pam
l..wﬁ
S
[

g
u
|

IEETE

o

1 L
‘/ 5] 0
2
-

[=4=] OFS (=]

N kT

TZHEAR Founore

BEE  grim

4
X

]
[ET]
3

=]

E5 HEREHEFHEE
Fig. 5 Plan view of core assembly molding line scheme
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Fig. 6 Flow chart of core assembly molding line
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Fig. 7 Water jacket core and head core assembly
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Tab. 1 Chemical composition testing of castings W /%

HH C Si (&) Mn S Cr Cu Sn

Frif 3.25~3.35 1.8~2.0 0.8~1.0 0.08~0.10 0.20~0.25 0.4~0.6 0.06~0.08

SEL 3.28 1.97 0.83 0.082 0.24 0.55 0.068

SE2 3.27 1.88 0.84 0.083 0.23 0.43 0.077

M3 3.24 1.95 0.82 0.092 0.22 0.47 0.069

SE4 3.29 1.96 0.85 0.078 0.24 0.45 0.072

SIS 3.28 1.93 0.81 0.088 0.21 0.51 0.071
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Tab. 2 Mechanical properties and metallographic structures testing of castings
SIRE| ARTBUREERB AL X I HB AR PRIRE/MPa AL MK SR HOLRS 5%
BOREER 195~225 187~255 =250 AR, 3~5% =95
SEL 213 229 312 AT 4Z% 97
SE2 215 233 315 AR, 4% 98
SE3 206 224 296 AT, 4Z% 97
Sc4 210 226 305 AT AZ% 96
SIS 202 221 291 AT, 4Z% 98
+3 HHEEREFEWKWN
Tab. 3 Wall thickness and weight testing of castings
TiH M4 B2 5 /mm FKERE)E /Imm JKIEREJE /mm B EEJE/mm FKEERE)EL /Imm W FT kg
HORER 3.55% 3.55% 3.55% 350 3508 42=+1
S 3.8 3.6 3.5 3.6 3.7 429
SN2 3.7 33 34 35 3.7 41.3
SE3 38 34 34 35 36 42.4
Seim4 38 35 36 37 37 42.8
Rl 3.7 3.2 3.5 3.4 35 411
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Fig. 9 Assembly diagram of sand cores before modification
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Fig. 10 Assembly diagram of sand cores after modification
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Application of Precision Core Assembly Molding Process to Automotive
Cylinder Blocks

QIAO Xin-kun', JIANG Chao®
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Abstract:

The structure and technical requirements of the automotive cylinder block castings are introduced. According
to the characteristics of high-strength, thin-walled, lightweight, and high-precision complex cylinder blocks, a
precision core assembly molding production line is designed, and the core assembly molding process design
and production line workflow are elaborated in details. Through production verification, the wall thickness
of the casting reached 3. 5 mm+0. 5 mm, the dimensional accuracy reached DCTGS8 level, and the various
performance indicators of the products met the technical requirements, ensuring the quality of the castings.
The qualified rate of the cylinder blocks after volume production reached over 90%. The results show that the
core assembly molding line composed of main equipments such as cold core making system, core removal
and dipping coating robot, core assembly robot, continuous sand core drying oven, and sand core three-
dimensional warehouse has the characteristics of high mechanization and automation, which improved the
quality and assembly accuracy of sand cores, the casting production efficiency, and the working environment
and labor intensity of workers.
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