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Fig. 1 Non-circular gear crank slider reversing device
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Fig.3 Relation between the transmission ratio and the
indicator diagram under the optimal fastening angle
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VIR OLER, @, = ¢, = 05 S E DRI A
FE o I, MEhikdeFed M o, MIFE A R R n]
EV|

e, =F(g,) (24)
WAL S BRI AL 3 LR
1122&_%_ ! _f(QDI) (25)

W, - de, - F’(QDI)_
EHr e, A WFoR 0, PO, P, ARYEYT BEwEA
FAER AL, S RIBRAE B AT RoR A

iIZ:&:Q:a_rl (26)
w, T r

[F] HE S

. ,

Ly :j: F (@1) (27)

H1E(25), (26) AT HF, ShmGa EShkife 1A
£ 7 e

! !

r1(¢]):1+i12:1+f(g01) (28)
MBS 2 BT 27 R
r,=a' _r1(§01):1_71;]2

(29)

o] |

¢2_foind¢‘_fof@%)d¢]

N A B T B A — SRR B,

(5] 147 619 i 2 B9 A A AR T R T 7Ry
_ p A -¢)
1 +ecosep, 1+ ecose,

A, ANHEIR A5 p o R 0 B RO TE B

(30)

r



o8 AR AE RN 5549 %
HF K 2.3 EIRS A IEESERE SRR AREDAE

FEVTTEE B 5 58 A5 s, 38 1 Jil e AL ok 38 25
ARILFEFND 5 38 B B 2 B A, #fe AR 1R 5 56
LA SR AR SCE T A0 A e U8 I 145 38 Al 18 i
BEEANF 2R

#2 EEAERSY

Tab.2 Non-circular gear parameters

28 Kl ZH Kl
1B m, /mm 16 Yidliz 43
fito 2R e 0.3 Wi £ /() 10
4 % /mm 225 G /mm 704.5

FAE R 14 56 SR AT 25 72 (30), 15311y
AR & i 2
- 320.3655
"1+ 0.3cos @,
2.2 BRENAERE

7 AR 1B U A @SR A B L R Solid-
Works A4 5 JAR T8 1A %6 s A T e dsie ) A LAY 2 P A4 A
AL, WE S5 iR

(31)

B 5 dAREEE AR E A B R R

Fig. 5 Assembly model of the non-circular gear crank slider
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Design and analysis of the reversing device for extended-range pumping units

YUAN Xinmei'? HUANG Jiawei'?

YANG Lizhao'*?

HUANG Tiancheng'? ZHOU Sizhu'?

(1. School of Mechanical Engineering, Yangtze University, Jingzhou 434023, China)
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Abstract: [Objective] To address the deficiencies in non-quick return and cyclic load adaptation of the reversing device for

extended-range pumping units, a high-efficiency and reliable non-circular gear crank slider reversing device was developed.

[Methods] The calculation of push and pull forces on the slider was conducted, along with motion analysis, and the optimal

fastening angle between the crank and driven non-circular gear was determined. By employing dynamic simulation methods, the

impact of the fastening angle between the crank and the driven eccentric non-circular gear as well as the eccentricity of the

ellipse on the motion law of the reversing device was examined. Furthermore, finite element simulation methods were utilized to

conduct the comprehensive analysis of contact stress on the tooth surface of the non-circular gear. [Results] The findings indicate

that the upstroke movement of this reversing device is stable, and the downstroke time is relatively short, which is conducive to

enhancing the stability and oil extraction efficiency of the pumping unit. In the meshing area where single tooth and double teeth

of the non-circular gear pair alternate, the contact stress undergoes significant variations. The eccentricity and tooth width of the

non-circular gear pair have a considerable influence on the distribution of the tooth surface contact stress and must be restricted.

The research results can provide reference for the work efficiency and reliability improvement of extended-range pumping units.

Key words: Extended-range pumping unit; Reversing device; Non-circular gear; Crank slider; Dynamic simulation



