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Table 1 Working conditions of HL—-1029 silicone gel

EE i fH
AB IRA L (L) 1:1
BAEBZS R 25 <C
fig A st Rl 8~12h
WA TSR] F B ] 1h (AR 100g)
T fb 45 A 24h

B 1 HL-1029 & 4RSS 4
Fig.1 HI-1029 organic silica gel dumbbell test piece
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Fig.2 HL-1029 silicone dumbbell specimen after
tensile fracture

030
— ik
025 - -2
<<<< _E3; 2 ~
£ 0200 - ki e
= BeEs; 227"
;'; 015k mite ’..-s"*
- 257
., ff
0.101 P
“a
0.05}
0 02 04 06 08 10 12 14

3 HL-1029 HHERK MO - BIEHE
Fig. 3 Stress—strain curve of HL-1029 silicone specimen
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Fig. 4 Buffer coefficient stress curve of
HL-1029 silica gel buffer specimen
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Fig. 5 Hyperelastic buffer model
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Fig. 6 Finite element model loading and meshing
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Fig. 7 The stress-strain curve of HL-1029

organic silica gel
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Fig. 8 Schematic diagram of bearing dropping process
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Fig. 9 Equivalent stress history curve of

bearing at falling
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Fig. 10 Cloud chart of equivalent stress distribution of
bearing at falling
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Fig. 11 Enlarged cloud chart of stress concentration
inside bearing bottom
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Fig. 12 Equivalent strain history curve of
bearing at falling

R B B 1 SN AR 43 A 2 R N 13 TR
P TR AT, R VS A A0 A R DX 2 oy A e R ) 38
D7, AT BT B B AR, I AR A
PR B s W& 14 s Mok 8RS 12 mm
IF, AR A B KN RN 1.660 x 1075 24 2% phgf 4 J5
JE R 17 mm B, RN S A 1.288 x 107, X
2 FMETE T W AR ARAL N, AN R E0lge il ™ £
BRI B R, X I HL-1029 4 HLEE K B FE 1K
TP DM RE AT, 504 T LA XA 25 il A i £
itk

LE, Max. Principal

(CF4:75%)
+1.660e-03
+1.522e-03
+1.384e-03
+1.246e-03
+1.108e-04
+9.702e-04
+8.321e-04
+6.941e-04
+5.561e-04
+4.180e-04
+2.800e-04
+1.420e-04
+3.920e-06

a) RPN 12 mm

- 68 —



DE HBiES, =
ST R ER R E PR BRI R

LE, Max. Principal

CF#:75%)
+1.488e-03
+1.365¢-03
+1.241e-03
+1.118e-03
+9.940e-04
+8.704e-04
+7.468e-04
+6.233e-04
+4.997e-04
+3.761e-04
+2.526e-04
+1.290e-04
+5.410e-06

b) GRS 17 mm
E13 MRBREFNHEFEARESHEE
Fig. 13 Equivalent strain distribution nephogram of
bearing at falling
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Fig. 14 Concentrated enlarged cloud image of strain on

inner side of bearing bottom

4 Zig

ARSCXF HL-1029 A3 HILAE i A4 1 22 pj e T 4 7
ISR, AR AR

1) AR, DL HL-1029 A LR
1 TRk 25 149 P A A28 e A9 2 At K 1 2 ke 48
AR/ NEEE R 12 mm,

2) FIFHABRICEAE, XA HL-1029 A HLEE i ZZ
el LB Y R R 2 AR TR AL, A5 B R Y

PRI AE AR Z5RERET, kK SR R 2 3]
(R ) A VA, FN AR, Gt i g
PRPERE RAT, ATLAWE & moks R B4 e oK

3) HL-1029 A LAk R FR I 92 phn] VR ¢
A B R

S 3T

[1] YAO B B, ZHEN P, WU L F, et al. Rolling Element
Bearing Fault Diagnosis Using Improved Manifold
Learning[J]. IEEE Access, 2017, 5: 6027-6035.

[2] HAN QK, LI XL, CHU F L. Skidding Behavior of
Cylindrical Roller Bearings Under Time-Variable Load
Conditions[J]. International Journal of Mechanical
Sciences, 2018, 135: 203-214.

(3] ak¥RT, HOHF, X ff, 4F . AisilizRK PDMS Znf
AT bR RERT ST [J]. 2 T AR, 2019, 40(1):
75-79.

ZHANG Zhenyu, TIAN Ye, LIU Wei, et al.
Cushioning Property of Aviation Bearing PDMS Cushion
Package Pad[J]. Packaging Engineering, 2019, 40(1):
75-179.

4] FEIER, kRS, BB DR SRR i 5 gg nh
PEREWIEST [J]. fi7K, 2017(3): 39-41, 44.

YAN Guobin, ZHANG Zhenyu, TIAN Ye. Research
on Cushion Performance of Special Bearing Package[J].
Bearing, 2017(3): 39-41, 44.

[5] TIAN Y, CUIJ G, YANG F, et al. Protection
Performance of New Polydimethylsiloxane Packaging
Method for Aero-Engine Precision Bearings[J]. IEEE
Access, 2019, 7: 163003-163012.

6] #h ik, wmHeH, £ O, & KRB TRURL

an AR [J]. 2 BH T2 e oA, 2018, 17(6): 16—
19.
SUN Bin, MENG Yanyan, WANG Qing, et al.
Improvements on Finished Products Packing of Large
Taper Roller Bearing[J]. Journal of Anyang Institute of
Technology, 2018, 17(6): 16-19.

[71 KEDAMBAIMOOLE V, SHIRHATTIV, NEELLAN,
et al. PDMS Encapsulated Graphene-Nickel Composite
Film as Flexible Tactile Sensor[C]//2017 IEEE SenSORS.
Glasgow: IEEE, 2017: 214-221.

(8] SERIARHSiER Ur2y . AR i il 2 100 A
R MRRESSIER . ASTM D 3183—2002[S]. [ Hifil
WATE ] REMASIAE T2, 2002: 1-2.
American Society for Testing and Materials. Standard

Practice for Rubber-Preparation of Pieces for Test

- 69 -



—

[E €1 %= = f PACKAGING JOURNAL
2020 £ £ 12 & F 2 B Vol. 12 No. 2 Mar. 2020

Purposes from Products: ASTM D 3183—2002[S].
[S. I.]: American Society for Testingand Materials,
2002: 1-2.

HAR S B DL FEAR I T BB . A AR I BRI MR
i 7 A 13 3 7 728 P RE A I 5E . GB/T 528—2009/1SO
37[S]. [ RN TE ] AR A O AR B AF 5 153
BE, 2009: 4-7.

Shenyang Rubber Research and Design Institute of China
Rubber Group. Rubber, Vulcanized or Thermoplastic-
Determination of Tensile Stress-Strain Properties:
GB/T 528—2009/1SO 37[S]. [S. 1.]: Shenyang Rubber
Research and Design Institute of China Rubber Group,
2009: 4-7.

w18, TEEM . e M. dEat: ER T
R, 2010 211-245.

GAO De, JI Hongwei. Packaging Dynamics[M]. Bei
Jing: China Light Industry Press, 2010: 211-245.

(1] FEPR% Az s R A ™ i 1k BE U0 A v

ISTA 1A—2001[S]. [ H R ATE ]2 [ bR 4232 4 b
2x, 2001: 6-7.

International Safe Transit Association. International
Packaging Product Performance Test Standard:
ISTA 1A—2001[S]. [S. 1.]: International Safe Transit
Association, 2001: 6-7.

[12] & 2, B A, W, S5 RS A R b

¥y o3 v i A R IT O BS54 (9] A2 i R,
2018(1/2): 82-87, 97.

ZHAO Xin, HUANG Xiang, JIANG Yifan, et al. Finite
Element Simulation and Optimization of Cushioning
Uniformity of Hyperelastic Materials[J]. Aeronautical
Manufacturing Technology, 2018(1/2): 82-87, 97.

(TS, SFRE)

Experimental Study on the Performance of High Precision Bearing Cup Cushion

XU Boyi, YU Lei, TIAN Ye

( Department of Packaging Engineering, Harbin Commercial University, Harbin 150028, China )

Abstract: In order to solve the problem of cushion packaging of high precision bearing, HL-1029 organic silica

bearing.

gel was used to make the cup cushion of the high precision bearing. First, the HL-1029 organic silica gel material test
piece was made, and its uniaxial tensile test was carried out. The test results were analyzed and calculated, and it was
found that the least thickness of HL—1029 organic silica gel used as cushion packing liner of the high precision bearing
should be 12 mm. Then, the drop simulation test was carried out with the high-precision bearing packed with 12 mm
and 17 mm thick organic silica gel cushion, and the stress and strain nephogram of the shaft during the drop was ob-
tained. According to the test results, the HL—1029 organic silica gel cushion could effectively protect the high-precision

Keywords: organic silica gel; cushion pad; hyperelasticity; high precision bearing
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