Transactions of the KSNVE, 24(6) : 470~475, 2014
http://dx.doi.org/10.5050/KSNVE.2014.24.6.470

-7 1.”o =2
Ao s} 28 7

==d M 243 H 6=, pp. 470~475, 2014
-2785(Print),  ISSN 2287-5476(Online)

7]
4]
&)
0
[o¢]

A Research for the Development of the Transmission Error
Measuring System and Transmission Error Specification
for the Gear Noise Quality

of A sr.o] W PH. 7 A

Qe 7

2.7 A

.1,31_*.0] EH _%4**

g f B T

Sang Hwa Lee, Hyun Ku Lee, Seok Chan Kang, Si Yoong Kim, Dong Kyu Yoo,
Kwang Min Won, Geum Muk Chae and Tae Hwi Lee

(Received April 8, 2014 ; Revised May 28, 2014 ; Accepted May 28, 2014)

Key Words : Transmission(¥12:7]), Gear Noise(”7]9]4g), Transmission Error(d2 2.}

ABSTRACT

In the past, transmission error(T.E.) has been identified as one of the main sources of gear whine

noise, which cause serious passengers irritation at high frequency. In this study, to identify the corre-

lation of the T.E. and gear whine noise, a T.E. measuring system was developed. By comparing the

T.E. and gear whine noise level, T.E. target value which can represent the gear noise was proposed.

The conclusions are followed: (I) It is possible to measure T.E. of the gear pairs (II) Similar trends

are observed between T.E. and gear whine noise. (III) By observing the T.E. pattern, presence of

sideband noise can be predicted. (IV) Proposed T.E. target value can be adopted to the gear manu-

facturing for gear noise quality management.
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Fig. 1 Vibration and noise transfer paths in a gear-
box

Fig. 2 A schematic diagram of the transmission error
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Fig. 4 Transmission error measuring system and anal-
ysis system

Table 1 TE measuring system specifications

Items Specification
1.3kW, 8.34 N-m,
Servo motor Max.1500 RPM
Operation speed
Equipment Shaft run-out Max. 10 pm
Encoder 50,000 pulse/rev
DAQ 100 MS/s(Counter)
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Table 2 Gear pair specifications

Items IP gear OP gear
Tooth No. 47 33
Module 1.654
Pressure angle 1.6°
Helix angle 32°

4.2 g MEx 5F d3

Fig. 7% 2} 7]ojge] 13148 wf 2Ash= A
Ageaks veRd ot

4 A3} #17]9182] PPTE(peak to peak trans-
mission error)7} 38 um=Z 7P 2o #57]01%-9]
PPTE: 115 mm= 74 A Usith #3, #47]01%
o] A3F ALeAt= #13} #59 F3F el #27]
opge #1 Tlolast e Eel A% Ades
o] 0 g].o z“s_:]- 2= oh:].

Noise dB(A)

-~ Gear Pair #3
- Gear Pair #4
- -Gear Pair #5

1000 1500 2000 2500
RPM

Fig. 5 Order analysis plot of the measured gear noise
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Fig. 6 Auto power spectrums of the gear noise
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Table 3 Noise level & PPTE

No. | PPTE(um) No(i(sjgll‘e)vel Sideband | Modulation

#1 38 Base X X

#2 40 Baset1 X X

#3 68 Base +7 o o

#4 68 Base +7 o o

#5 115 Base +10 0 o
Base : a specific noise level
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Fig. 7 Transmission error of the gear pairs
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