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Research on Bearing Capacity of Hydraulic Cylinder
and Effect of Frictions Existing on Both Ends
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Abstract: Synthetically considering the effects of friction, fit clearance and weight, this study established the
theoretical calculation model for the maximum axial bearing capacity of hydraulic cylinders. The influence rule of
the frictions at two ends on the axial bearing capacity was studied. It was also simulated by finite element software,
which was finally verified by related test data. The results show that the maximum axial bearing capacity calculated
by the established theoretical model, compared with the test value, has an error of 13.5%, which indicates that the
established theoretical model is reliable. The maximum axial bearing capacity increases with the decrease of the

length—to—diameter ratios of piston rod and cylinder, or the increase of friction coefficient. However, excessive fric—
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tion changes the connection state of the two ends of the hydraulic cylinder, which converts slide state to fixed state

and results in abrupt increase of axial bearing capacity. With the decrease of the piston rod and cylinder lengths, or

the increase of the piston rod diameter, the impact of friction on the axial bearing capacity increases. However, when

the cylinder barrel diameter changes, the impact of friction on the bearing capacity is not changed. This research can

provide important reference for the design and performance verification of hydraulic cylinder.

Key words: hydraulic cylinder;bearing capacity ; friction ;influence rule
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Fig. 1 Schematic diagram of load of hydraulic cylinder
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Fig.4 Relationship between axial load and maximum
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Tab.2 Axial bearing capacity of different
hydraulic cylinders

§ . =0 Hf =0.1 i
sy sam " # A%
P, /kN P, /kN
0.5 96.38 103.5 74
. 0.6 74.15 77.71 4.8
R 0.7 59.02 61.07 3.5
K [, /mm ’ ’ ’ ’
0.8 48.25 49.55 2.7
0.9 40.31 41.17 2.2
0.24 35.24 36.66 4.0
) 0.27 55.59 58.26 4.8
1% ZEFT
. 0.30 82.76 87.47 5.7
B4 dy/mm
0.33 117.3 125.1 6.6
0.36 159.1 171.4 7.7
) 0.5 86.76 92.05 6.1
NG|
0.7 76.31 80.18 5.1
KJ&F I /mm
0.9 69.02 72.11 4.5
) 47 83.36 88.14 5.7
SR AR
50 82.76 87.47 5.7
D,/mm
53 81.51 86.06 5.6
" 57 80.52 84.94 5.5
HrFISME
60 82.76 87.47 5.7
D, /mm
63 83.84 88.68 5.8
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JTBY RN Fif 2 3 55, (EJR LR N | SME R I R 4
XK EAE A B A AR

3 ERITERBMIIE

R T DA T ST R B A K Bl 1 R 28 B
THAERBARIERTE, RAABRITHA: ANSYS B4
D5 E ARG I A 7 R T o AT B
3.1 ARTHAH

i B A BRITHA: ANSYS X Wi T AT AR L2 1
Jth AT, 2% K 1 24, FIH SolidWorks 4k
P ST W ST ) = 4 SR AL, R S A ANSYS
AR o3 WA I T BB A AR, Bl 10 B, W)
JEGL PSRN EETCSS K (B Ik T30 Hr g SR ) 1y
S, SRR N R TS EER SR TR R AT
VAR P T 15 Ry 4 2A B KRS S N ) AR T R
TOAT I P 22 A 15 MPa & 7. 25078 ¥k He BT 4 3
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Fig.10 Model of hydraulic hoist cylinder
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Fig.11 Load-displacement curve of hydraulic hoist cylinder
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Tab.3 Axial bearing capacity obtained by FEA

and theoretical model

PP AR HIRT
S8 SHE .
JHAAA/KN 3 HT{E/KN
0 82.77 85.00
0.10 87.90 89.00
JEEREEL 0.15 88.29 94.00
0.17 130.9 140.0
0.20 189.8 205.0
0.5 103.5 108.0
0.6 77.71 82.00
TE AT
0.7 61.07 65.00
[, /mm
0.8 49.55 53.00
0.9 41.17 43.00
0.24 36.66 39.00
0.27 58.26 62.00
TN H AR
0.30 87.90 92.00
d;/mm
0.33 125.1 130.0
0.36 171.4 175.0
0.5 92.05 96.00
KNGS
0.7 80.18 83.00
l3/mm
0.9 72.11 77.00
47 88.14 93.00
HANGIREES
50 87.90 93.00
D,/mm
53 86.06 91.00
57 84.94 87.00
HNGEIE
60 87.90 90.00
D,/mm
63 88.68 95.00

32 BERBHH

Gamez—Montero Z5WEF X 28 1 FT 78 W (T 45 44
FGFHAT T 10 ARTR A0 I, 76 T 6 7 ity
Jiti 10328 2538 DR ) Bt ) 7 R LSRRI 15 3 T
e KA ) R T E ISR 4 B, B AR SO
HAL Y HELS TR ERAYE, 4 Gamez—Montero
MR TR R B E S A ST 1S

BB BSE 1T X He. Gamez—Montero Y HE T e R
i ) AR R 7 B8 - ¥ 167.2 kN, w = 0.1 B
Gamez—Montero BLIS T E N 189 kN,u = 0.1 BfA
SCHS AN N 87.9 kN, = 0.2 I A SCH i T8
fEN 189.8 kN.

R4 BIERL &K HE & IXRE
Tab.4 The maximum axial bearing capacities of hydraulic

cylinder obtained by experimental testing kN

W51 2 3 4 5 6 7 8 9 10
RV
i 149.2 170.8 176.7 157.1 166.5 182.6 186.5 168.3 145.3 151.4

SN LA AT AT A%, SR AR SO A AR
JEE B2 DRI o = 0.2 (TR g A RT3 2 R385 ) B 114 e A2t
] AR AR BT I VX (L, (H B A B e = 0.1 )
B e KA ) 2K R /N LB (E. T Gamez—Montero
G = 0.1 B A% B K3 1] 7K 48 BRS THAAE
i TR P E, X2 A Gamez—Montero 551N
SRy R T iy 52 FEE A ] — LA T AR [ IR
XIS G LR AR O, RAIA SIS EAL T
A s KA R 2 0T 5 A A R R KR E
13.5% , i = BLAZ B0 I 45 SR A ARG R 25 R AR
il 3 S5 DA S AR Y TR fb A R 2R ). (HJR %
BRI HAE G BRI 2 N, R B AR Sl T i R A5
RITTE.

4 & &

1)Z5E WUH B P S B 205 S AR i =2 T EE 4
I ZEAT SRL AT Z [A) B 5 TR] B AN S AR N R A 1
VBUHS S e R B v 7R 28 BB TR AR 45 5 A R T
B ANSYS AU FCAH IR 190 e A R 2 m]
R0, NRRGL AL Bt BoRERE IR T4
EiE

2) 8 L ek 1 7R 28 R 7 B B A DR RS 38 R
TGN, G EE R BN 0 R F] 0.16 M, Hod KAl
i) R ST HEN 2 6.7%. AH S R B BE 1 2 AU i
P IERARAS, AN BRI A 0.16 3K 3 0.2
A B0 T 94 S 94 SIPAR S A2 B AR X [ R
P SO ) R EBE T HE K 2.16 1.

3) B I ZEAT VRLFT AR L A 980/ ), VT L
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