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Development of the Decelerator for Briquetting Machine with Low Vibration
Hyoung Woo Lee! - Nam Soo Hur® - In Hwan KIM*

MIC) & #4712 AHats] $lstel, AGMA A0l ol Axkel FUAES AAREe] A Aol
o FERANS ETG JAAAES SR, A5719 BRFY A, 71019 REY AGLA T /17
9o nee BAAAE Atk AN A3 PE71e) LASE W9l Yol AWSET gl AL &
LT

FAlol : 247), vRvlel, AF, APEE, BUFA

Abstract: In order to develop the decelerator for briquetting machine which composed of multi-staged
gears, shafts and bearings, static design of the decelerator has been carried out through the analysis of
bending and face forces, including structural analysis, applied on those teeth in accordance with
AGMA (American Gear Manufacturers Association) standard. And also, dynamic design has been carried out
with considering of vibratory forces caused by unbalance mass and transmitting error of gear. On the
results of vibration analysis, it has been confirmed that there is not any critical speed within its operating
range.

Key words: Decelerator, Multi-staged gear, Vibration, Critical speed, Campbell diagram
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Figure 1: Stress of gear case.
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Table 2: AGMA pitting resistance.

Safety factor
Stage —
pinion wheel
Ist stage 1.35 1.45
2nd stage 1.15 1.22
3rd stage 1.14 1.21
4th stage 1.10 1.20

22 7|o{AH0| A2 Fxs5A

<< & 5 9lth(Figure 3). (e) Sth critical(269.65Hz) (f) 6th critical(279.43Hz)
Figure 3: Mode shape of gear case.
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Figure 4: Construction of a gearbox
Table 3: Gear parameter for vibration model
mass b tooth
ear pair ; stiffness
gearp (kg) (kg/m®) (10" N/m)
pinion 2.31 0.0028
P#1 1.3379
wheel 7591 2.3254
pinion 8.98 0.0181
P#2 1.3233
wheel 225.41 10.7474
pinion 35.22 0.1773
P#3 1.3526
wheel 609.56 58.6039
pinion 163.54 2.40318
P#4 1.3134
wheel 1303.51 154.894
1046 / g=viddx o] g ets] A A36H A|8E, 2012.
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Table 4: Shaft parameter for vibration model

u
(kg/m?)
2.86
1.60
3.36
9.96
28.88

Ip
(kg/m?)
0.09
0.11
0.41
1.92
7.22

mass
(kg)
55.76
52.77
104.76
236.58
307.38

length
(mm)

863
611
641
685
1055

Ist shaft
2nd shaft
3rd shaft
4th shaft
Sth shaft

Table 5: Bearing parameter for vibration model

Radial Axial
stiffness stiffness
(MN/m) (MN/m)

912.54 450.87
1178.32 704.79
1988.17 106.43
2173.78 119.79
2439.51 121.28
2624.51 134.003
5054.36 202.08
4733.02 183.28
6348.12 176.67
6333.57 169.78

Bearing
Number

Lh
Rh
Lh
Rh
Lh
Rh
Lh
Rh
Lh

Ist shaft
bearing

B.RG
31319

2nd shaft
bearing

B.R.G
22222

3rd shaft
bearing

B.R.G
22228

4th shaft
bearing

B.R.G
23044

Sth shaft
bearing

B.R.G
23964
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Figure 5: Decelerator for Briquetting Machine.
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Figure 6: Campbell

diagram of gear-rotor system
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Table 6: Rotating speed from vibratory source
Vibratory Source Ratio RPM
Mass Unbalance

1X 1,500
wy
Mass Unbalance
0.216X 324
Wy
Mass Unbalance
0.050X 75
w3
Mass Unbalance
0.013X 19.5
Wy
Mass Unbalance
0.005X 7.5
Wy
Gear Profile Error 19X 28.50
2, (= Zw ) '
Gear Profile Error 3 888X 5 832
02, ( = Zuw,) ’ ’
Gear Profile Error 0.9X 1.350
2 (= Zwy ) ’ '
Gear Profile Error 0.95X 375
02, (= Zuwy :
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