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Performance analysis and process research on bearing shell of radial
forging machine
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Abstract; In order to improve the stability and service life of bearing shell for radial forging machine, firstly, for radial forging machine
SX13, the working conditions of bearing shell was analyzed in detail, and the parameters such as forging force, rotation speed and lubrica-
tion were clarified. Then, with the help of X-ray diffractometer and CETR UMT-3 friction testing machine, the structure of bearing shell
was tested in detail, and the performance requirements of Babbitt alloy, copper alloy and steel based were explained. Finally, a friction-
reducing and wear-resistant material for bearing shell with a bimetallic structure was designed by using melting and casting technology with
the help of component gradient transition method to improve the bonding strength between the bimetallics and extend their service life, and
a friction-reducing layer was constructed by pouring Sn-based Babbitt alloy at the surface of bimetallic material to further improve the fric-
tion and wear-resistant performance of bearing shell. Production and use show that this process significantly improves the high load-bear-
ing, impact resistance and wear-resistance of bearing shell for radial forging machine, providing an effective guarantee for the high-quality
production of bearing shell for radial forging machine.
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Fig. 1 Schematic diagram of radial forging machine
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Fig. 2 Physical picture of bearing shell
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Table 1 Surface hardness of bearing shell
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ACHERE H O FBThissEE R, ML UA R, =kxH,
PIRFR, Hrh k RRE, NTFEHME, £=2.9, H
TAD AR R B oK R BE /)2, B it
PR AT ECRSE B e A TR B Gk A, R e b A FR A R
RS RmZME GEE, Wik TREZE A
R EE AR}, oA ARl 32 5 24 DR R 422 30 B o Ak
B RE, S LR FH 4 QR B SN F 38 b h o B 1 4K
Wi, AR AS R Z AR BT HISR R 65. 05 MPa.
2.2 X HETHSMERMRE

i X B AT 51 ( X-Ray Diffraction, XRD)
Rigaku SmartLab % £ %f 1. 6 MN 12 S AL FLIARE %
T EL A &2 TR HT, 1S8R E5 Rl 3~
K5 Fis,

WIEFRIZTEE N Ph M Sn M HALSY, TEA
i PbSn, . 75 JE X SFFERATI 0 2R E VR BE IR BT ROK
X TR T A I i 25 SR K B SRE TR R



5 Ip 45 . AREHURN P TERE AT L2 T 205 203

Fay
14000 ” <Sn
7 Pb
12000
10000
#8000 - x
b
6000 -
4000 4 n
Ao A
2000 - L o L .\‘ﬁ
0 nl N .l .

20 30 40 S50 60 70 80 90
5T F20/(°)
B3 REWRIZER XRD B
Fig. 3 XRD pattern of surface coating
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Fig. 4 XRD pattern of copper layer
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Fig. 5 XRD pattern of steel layer
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Fig. 6 Schematic diagram of bimetallic materials
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below solid phase line

W B A 4 A e v T IR e O AR R

PR B Jm T B BE TNy, G ARV 20, 92 BUAE 5t
SABANRAL . A AR T LA i AR 0 iR B A
BE, Il LS S R s i i K Ve B
ARAE L A A dt i A ob ol AR OR 20 Ak ok, i
GEFETRAR IV ) 3 B B D45 4 J2 45 5 S T B T e
FEBE, ARAT i 2 1 1 IG5 4 T I A 1) 58 85 T

- [13]

<
3.2 BERAEESENEAEES

FEST B E B B O, R E AR AN T
Y B & & B, fEBm 2 R m e g8, [
T TE T Gl A SR o A VAV e SR =g L E YA
R RIRTE P AL 45 Ao B, De il B
TR EE ST 4EA o, shig, BIREGE2 5N
HREESH T ZLRNT .

(1) FARBEFHRT 2 BRERAR I T 5

(2) FHECHTY (10 84) FmiabH, H 875 %
AZFRDHCN 10% ~15% 1) NaOH 5 H, & 5~
10 min, /5 BCH P K U8 L5 ol , TR R 2
WA T 45 A IBRES , M5 S K Ue 22580

(3) R, RHAFMEFSEAEKL 2 1
o 1 1 LB E R, TRIRBEDINING 4 A
I, %8

(4) BFLDERE, B THE DA HL A A 270 ~
300 C, JPHALE S TG B B B, A B
I EL GG S B AT I3 B K XA B
R RSN, FEDEE i R v I AR AR L o ] s A
IR P B e TN TS PUAR IR B, X S (VR A %
BLIE, MM BB A a2

(5) Ril, FFEIREGSEEREE, B fE k%
I, SRJE AP AR E S 120 ~ 160 C 1P %
H, FHBREEER,

4 B

RABHUN LTk 2R £ 2T R 4l Sn, WK
WEE 2R PbSny, B4, HEEZICE R Cu FIbH
) Sn, KB M C51100 (Sn 5 & 4 BN
3.5%~4.5%) LM, NZEFEITLEA Fe, XRD
MRS /DR M, HUREMESR 10 89,

HET, 2202508 T A BRA A B 244 IF & 1 =
FEEHECR T 1.6 MN AR b, %k & £
TA™ 32CrMoV12-10 A & L5 N B, B KR
FE12 h, HETE&ETT 2 4F, SR —PIEH,
Sk O R e AR 2, TF & BB R T A 4



55 4 3]

15 Jo % . LA MR AMHT T 2 205

R L RA LR e

JEE Tl S 1 R, B

fifp 1w R I 7 b B A i B0 TR, BT T IR T

A 1 BB AL

w7 A 3 B AR RS R G

IR
S 3k

(1]

(2]

Hojas H. GFM precision radial forging machines [ A]. FIA,
Equipment Symposium [ C]. Chicago: FIA, 1973.
R . FEREB S (M) dbmt. EB Tl A,
2011.

Confederation of Chinese Metalforming Industry. Special Forging
[M]. Beijing: National Defense Industry Press, 2011.

TR, WHE, M, S5 RHHRALBOE R 45 T 5 R
HOLI]. RAETIGEH A, 2016 (8): 186-188.

SuJ T, Huang Y L, He X L, etal. Structural types and charac-
teristics of precision forging machine forging boxes [ J].
ment Manufacturing Technology, 2016 (8). 186-188.
BabAR, BMS, AW T, A POk AR n s LB S A
Ml Rt g (1], MU S5, 2013 (6):
111.

Equip-

454
109 -
Duan Z D, Ge P, Zhou Y N, et al. Rescarch on dynamic re-
sponseof forging bos of preision forging machine with four hammer
2013 (6): 109-111.

BV B3 TPNE N

[J]. Machinery Design & Mamufacture,
HME. 16 MNRSEBHLENLBT [D]. 22M:
2017.

Ge P. Design of 1.6 MN Precision Forging Machine Host [ D].
Lanzhou: Lanzhou Jiaotong University, 2017.

TR, ETREOE &ML ER A isE (1]
RiERTHAIRAL, 2021 (4): 27-30.

An J Y. Scientific analysis and research on improving the quality
of babbitt alloy bearing [ ].
2021 (4). 27-30.
FiwZE, AR, KB BEEORE
rse (1], Hick % (%Eﬁﬂﬁ),
297.

Shanghai Large and Medium-sized
Motors,
Ve L A A B PL BT R Y
1999 (7). 291-293,
Weng BK, Long HS, Zheng P. Research on improving the quali-
ty of centrifuge casting babbitt alloy bearing [J].
Chemical Testing ( Physical Section), 1999 (7). 291-293, 297.
TRERGS, Ak, B, AF. WK G &gy, BERERIE L
FESESHIOMITE [A]. R BE 22 M A2 4 BRF 5T ]
ﬁi?l'ﬂ?ﬁ%i T, PEP TR SEHESS E
TR E B R RRSCE [C]. =M T E L TR
SIS, 2013
LiY Z, Shen H X, Jia Q, et al.

Physical and

Study on parameters of sliding

bearing alloy components, hardness, and softening temperature

[A]. State Key Laboratory of Solid Lubrication, Lanzhou Institute
Tribology

of Chemical Physics, Chinese Academy of Sciences,

Branch of Chinese Mechanical Engineering Society. Proceed-

[11]

[12]

[13]

[14]

ings of the 11th National Conference on Tribology [ C ].
Lanzhou ; Tribology Branch of Chinese Mechanical Engineering
Society, 2013.

FE, FR3CF. BTG TOPSIS-)
BEMANNEZ Bk (1],
(10) ; 129-136.

JRAICER A3 AT 1 QSn7-0. 2
B E AR, 2024, 49

Shen B, Guo W X. Multi-objective optimization on ironing of
QSn7-0.2 tin bronze based on improved TOPSIS-grey correlation
analysis [J]. Forging & Stamping Technology, 2024, 49 (10):
129-136.

ZPREF. BRIl [M]. bRt LA W L,
1984.

Li Q C. Theoretical Basis for Casting Formation [ M]. Beijing:
China Machine press, 1984.

FDg, B, eEw, & BESEBLKEes (1],

HUBL T RATRE, 2005, 29 (1) 27-29.
Zhou WM, GuoZ C, LongJ M, etal. Electroplating of lead tin
antimony Babbitt alloy [J].

ing, 2005, 29 (1) 27-29.
KR, ZH, EAng, 55 $& B P EE A S
LURMERERIE I [J]. WA 4R, 2021, 45 (3). 378-384.
Song Z Y, Peng Z, Yan M, et al.

Materials for Mechanical Engineer-

Effect of preparation method
on microstructure and properties of Sn-based Babbitt alloy bearing
bush [J]. Chinese Journal of Rare Metals, 2021, 45 (3):
378-384.

XUSLPH, BREMS, sk, 4. BIREEMELYE LEMRitRE
[J]. EARIHLME, 2021 (6): 1-7
LiuY Y, Yin P, Zhang F, et al.
Heavy Machinery, 2021 (6): 1-7
B RS

Research progress of Babbitt
bearing joint technology [J].
TEE. HRERESEHE T AR [J].
TZ, 2021 (3): 23-25, 48.

An J Y. Research on gravity Babbitt casting process for bearing [ J].
Casting Equipment and Technology, 2021 (3): 23-25, 48.

NI AR, BRI 27

(RIEFA) AESH

AT R, BURAR

SR, I 02 AR B E R4 5E, AT E S
M. xt—fm2t, EERE, fFEEAAFIL, SIHMBAZE
WARTEMIAL, ¥h2%, Mg, FREMERE, sl A B R AL+

PN o N
R
FARIFAE W
SRS

WA AR SR, RERIEL T, — LK, o
FHHARGE T RES THEWES, HaPssH
HrfE o S0, BHEAT 3~5FR
SCIARET, R ER, K LGE ST T A

iy, ZAEHE IR SO AR R,

(HBRHA) G



