Mechanical Engineering and Technology HlB LR 5K, 2018, 7(3), 234-243 Hans )i
Published Online June 2018 in Hans. http://www.hanspub.org/journal/met
https://doi.org/10.12677/met.2018.73029

Analysis of Transmission Error of Two-Stage
Spur Gear Space Driving Mechanism

Jianfeng Ma?, Cheng Wang?, Kaiding Zhu?

1College of Mechanical Engineering and Applied Electronics Technology, Beijing University of Technology,
Beijing

2Beijing Satellite Manufacturing Factory Co., Ltd., Beijing

Email: majianfeng@bjut.edu.cn

Received: Jun. 4th, 2018; accepted: Jun. 22”d, 2018; published: Jun. 29"’, 2018

Abstract

To improve the transmission accuracy of the two-stage spur gear system of a certain type of space
drive mechanism, solving the nonlinear disturbance problem in the operation of system operation,
the profile error and the pitch error was described by simple harmonic function and the influence
of profile error and pitch error on the overall transmission error of gear system was analyzed. The
results show that the pitch error of the second stage gear pair has a great influence on the trans-
mission error, and the gear 4 has a greater effect than the gear 3, and the influence of the pitch er-
ror is greater than that of the profile error. This paper enriches the research on the transmission
error of the two-stage spur gear system, and provides an important reference for the actual design
of the gear system.
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Figure 1. Transmission diagram of two-stage spur gear
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Figure 2. Curve of profile error
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Figure 3. Curve of pitch error
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Figure 4. Transmission error curve under different profile error and pitch error combination
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Figure 5. Comparison of different error combination and default combination (1)
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Table 1. Basic parameters of two-stage spur gear

F 1. ZRERARFHERSH
F—REFH S H RS
W 1 Uik 18 ikt 3 3L 18
w2 AL 90 W 4 %L 360
HiEe 1 1B 0.25 mm Wikt 3 Bk 0.5 mm
Hike 2 %k 0.25 mm hiHe 4 FEH 0.5 mm
WE 1R AN Wik 3 Mk AN
W 2 Ak HeEs Wi 4 Mk BG4
Table 2. Different profile error and pitch error combination (1)
2. FENAIREMGEIREAE)
g it 1 it 2 it 3 it 4
75 WRLRZE KBRSz ANEZE WEERZE HANSZE REREZE WALRE timies
1 100% 100% 100% 100% 100% 100% 100% 100%
2 80% 80% 80% 80% 100% 100% 100% 100%
3 120% 120% 120% 120% 100% 100% 100% 100%
4 100% 100% 100% 100% 80% 80% 80% 80%
5 80% 80% 80% 80% 80% 80% 80% 80%
6 120% 120% 120% 120% 80% 80% 80% 80%
7 100% 100% 100% 100% 120% 120% 120% 120%
8 80% 80% 80% 80% 120% 120% 120% 120%
9 120% 120% 120% 120% 120% 120% 120% 120%
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Table 3. Transmission error amplitude under different combinations (1)
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1 0.0004893

2 0.0004720 —3.54%

3 0.0005078 3.78%

4 0.0003974 ~18.78%

5 0.0003800 —22.34%

6 0.0004160 ~14.98%

7 0.0005836 19.27%

8 0.0005664 15.76%

9 0.0006019 23.01%
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Figure 6. Comparison of different error combination and default combination (2)
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Figure 7. Comparison of different error combination and default combination (3)
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Table 4. Different profile error and pitch error combination (2)

4. PRIAMREMEGHEIREEEQ)

W Bt 1 ik 2 Bk 3 Ykt 4

FE O pomir mEERE GRIRX WEERE  WRIRE RS2 W% KRR%
10 100% 100% 100% 100% 80% 80% 100% 100%
11 100% 100% 100% 100% 120% 120% 100% 100%
12 100% 100% 100% 100% 100% 100% 80% 80%
13 100% 100% 100% 100% 80% 80% 80% 80%
14 100% 100% 100% 100% 120% 120% 80% 80%
15 100% 100% 100% 100% 100% 100% 120% 120%
16 100% 100% 100% 100% 80% 80% 120% 120%
17 100% 100% 100% 100% 120% 120% 120% 120%

Table 5. Transmission error amplitude under different combinations (2)

5. TREE THERNRERELEQ)

HERFT feEiRZ IR E TR EA R T

1 0.0004893 -

10 0.0004697 —4.01%

11 0.0005089 4.01%

12 0.0004169 —14.81%

13 0.0003974 —18.78%

14 0.0004363 —10.83%

15 0.0005640 15.27%

16 0.0005444 11.26%

17 0.0005836 19.27%

Table 6. Different profile error and pitch error combination (3)

6. PRIAMREFMEGHEIREEEQ)

s ot 1 it 2 it 3 it 4

P BRRE KRR WRE RS R WEERE WRRE Wz
18 100% 100% 100% 100% 80% 100% 80% 100%
19 100% 100% 100% 100% 120% 100% 120% 100%
20 100% 100% 100% 100% 100% 80% 100% 80%
21 100% 100% 100% 100% 80% 80% 80% 80%
22 100% 100% 100% 100% 120% 80% 120% 80%
23 100% 100% 100% 100% 100% 120% 100% 120%
24 100% 100% 100% 100% 80% 120% 80% 120%
25 100% 100% 100% 100% 120% 120% 120% 120%
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Table 7. Transmission error amplitude under different combinations (3)
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HERFT feEiRZ IR E TR EARE T

1 0.0004893

18 0.0004500 —8.03%

19 0.0005278 7.87%

20 0.0004363 —10.83%

21 0.0003974 —18.78%

22 0.0004746 —3.00%

23 0.0005449 11.36%

24 0.0005054 3.29%

25 0.0005836 19.27%
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