4
-1
1) Peak
2) RMS
3) Crest Factor Peak RMS
10
Peak
RMS Peak
Peak Crest Factor Peak  RMS



5-

1-

1

51
5-2:
5-3:
,5-4

5-5:
5-6 :

500
500
800
800

500
800

Peak RMS

Crest Factor

62



Peak RMS
500

Relation of Time Domain Peak&Rms and Wear Level |.caq

Test Condition
No Load
Speed 500 RPM

Direction : Horizontal

250 -
200 A
150 - —
9 =
£ w— RIS
100
i i " .
50 A wix b " $ ™
g ¢ T T T T 5
0 1 2 3 4 5 6
Wear Level
‘ost Conciion
Relation of Time Domain Peak&Rms and Wear Leve| [ = 20w
Speed  : 500 RPM
rw : Horizontal
250
200
150 iy
% Pk
100 - e RIS
# a
50 - A
S—— PR 5 ®
T g i oA
gl e
04 - N : - : :
0 1 2 3 4 5 y
Wear Level
Test Condition
Relation of Time Domain( Peak&RMS ) and Wear Level |-2¢ 340 Wat
Speed : 500 RPM
Direction : Horizontal
250

Wear Lavel

51

63

(No Load )

200
(Load 200 Watt)

340
(Load 340 Watt)

500



Peak RMS
500

Relation of Time Domain Peak&Rms and Wear Level

Test Condition

Load No Load
Speed 500 RPM
Direction : Verticat

250 -
200
o a— e 2l
€ — s
| SRRSO T
I T T T r T Y
0 1 2 3 4 5 6
Wear Level
est Condition
Relation of Time Domain Peak&Rms and Wear Level |[lcza 200 wan
Speed 500 RFM
Direction : Verical
250
200 4
% 150 — 0 2k
100 e
50 s 3
| D -
o f - ; T ™ - )
0 1 2 3 4 5 6
Wear Level
Test Condition
Relation of Time Domain( Peak&RMS ) and Wear Level |.cas - 340 watt
Speed 500 RPM
Oirection - Vedical
250
200
 a— 25
o~
£ S

Wear Leve!

(No Load )

200
(Load 200 Watt)

340
(Load 340 Watt)

500



Peak RMS
800

Relation of Time Domain( Peak&RMS ) and Wear Level

Test Condition
Load No Load
Speed 800 RPM

Oirection : Hofizontal

250 4
200 4
150 — Prak
2 ¢ .
—RMS
€ A >
N a
" ot T —
& ¢ .
¥
i
2 4
0 1 2 3 4 5 6
Wear Level
Test Condition

Relation of Time Domain( Peak&RMS ) and Wear Levs!

Load 200 Watt
Speed  : 800 RPM
Direction : Harizontal

200
150 w— ok
% —S
100
50
1S 2
T A
04 f T T 3 ; ]
0 1 2 3 4 5 )
Wear Level
Test Condition

Relation of Time Domain( Peak&RMS ) and Wear Level

Load  : 340 Watt
Speed 800 RPM

Oicection : Horizontal

Wear Level

65

(No Load )

200
(Load 200 Watt)

340
(Load 340 Watt)

800



Peak RMS
800

TestCondliion
Relation of Time Domain( Peak&RMS, and WearLevel Load : NolLoed

Speed : 800 RPM
Direction : Vertical

0 *
150 - « % % mmmPvd(}
1 A
- . 1 a
50 - *s
e e - ——]— . *
0411 i S W i [ >
1 2 3 4 5 6
Wear Level

Relation of Time Domain( Peak&RMS ) and Wear Level | 200 wWat
Speed B00 RPM

Direction : Vertical

250
200
1
< 50 — Pk
2
€ —FMS
100
.
50 fn -
I . i R
- o v
0+ T T T T v ]
0 1 2 3 4 S 6
Wear Lavel
Test Condition

Relation of Time Domain( Peak&RMS ) and Wear Level |load  : 340 Watt
Speed : 800 RPM

Wear Level

>4

800

(No Load )

200
(Load 200 Watt)

340
(Load 340 Watt)

66



Crest Factor
500

Test Condition
Crest Factor Load

No Load

Speed : 500 RPM |

2
& s Horizontal
g w—\lettical
0 1 2 3 4 5 8
Wear Level
TestCondiion
Crest Factor Load :2 Wat
jspeed : 500RPM
6
5 1 "
¢ e
e S S
5 ' «Horizontal
—Vertical
2 4
1
0 - r s . :
0 1 2 3 4 5 [
TestCondliion
Crest factor 340 Watt

joed - so0rev

««eHorizontal
Vertical

55 Crest Factor

500

(No Load )

200
(Load 200 Watt)

340
(Load 340 Watt)

6/



Crest Faclor

Crest Factor

800

Crest Factor load  NoLoad
[Speed 800 RPM

®Horizontal
“Vertical
0 1 2 3 4 5 6
«TestCondiion
Crest Factor (Load 200 Watt
[Speed  : 800 RPM
5.
#
4- )
3. ««Horizontal
— Vertical
2
1-
1 ~T : :
1 2 3 4 5 6
Wear Level
[TestConditon
Crest Factor ILoad ~ : 340Watt
[Speed : 800 RPM
B -
5 4
‘ - e = TR
» Horizontal
“Vertical

Crest Factor

800

(No Load )

200
(Load 200 Watt)

340
(Load 340 Watt)

68



5-1-2
1) RMS
2)
Peak
RMS
Peak
3)
Peak RMS
Peak
50 %
4)
(200 )

0 -

3

(340

69

Peak RMS
Peak
2.45 - 4
1
3

)



)

Crest Factor

Factor

RMS

Peak

Crest Factor

70

800
Crest
Crest Factor 4
RMS
1.414

Peak

Crest Factor



5-2

!

1GMF, 2GMF 13GMF
1SBP, 2SBP 13SBP
1SBG, 2SBG 13SBG

Frequency at GMF and Sideband

Speed

1GMF

SBP

SBG

1SBP  left
right

1SBG left

right

STl

SBP SBG
1SBP

SBP 25BP
SBP

GMF SBP SBG
208.33 Hz
208 210 Hz

500

216.67

8.33

5.70

208.33

225.00

210.96

222.37

800

346.67

13.33

9.12

333.33

360.00

337.54

355.79

GMF

LGMF

rpm
Hz
Hz
Hz
Hz
Hz
Hz

Hz

1GMF
2GMF
SBG

2 Hz
500 1SBP



200

5.

2 -

1

340

5-7:
5-8 :
59 :
5-10 ;

511 :
5-12 :
5-13
5-14 :

5-15
5-16 :
5-17
5-18 :

10

GMF
500
500
800
800
SBP
500
500
800
800
SBG
500
500
800
800

72



GMF 500

‘est Condition
Relation of GMF and Wear Level Load  : Nolcad
Speed 500 RPM

Direction : Horizontal

14000 -
12000 4
10000 -
(x J —1GMF
E —2GMF
6000
—_—GMVF
4000 &
2000 - /’*—’"—"‘ """;'"w-—-s\:
¥
0 y ¥ » ]
0 1 2 3 - 5 6
Wear Level
Test Condition
Relation of GMF and Wear Level Load  : 200 Watt
Speed 500 RPM
Direction : Horizontal
14000 -
12000
10000 A

g -1\\—_‘/",//“ :
0+ i e
Y 2 3 ] 5 8
Wear Level
Test Condition
Relation of GMF and Wear Level Losd  : Load
: 500 RPM
m : Horizontal
14000

1 GMF
g —2GMF
g —

Wear Level

57 GMF

13

(No Load )

200
(Load 200 Watt)

340
(Load 340 Watt)

500



GMF

500

Relation of GMF and Wear Level

Test Condition
Load @ Noload

Speed 500 RPM

Direction : Vertical

14000 -
12000
10000
w1 GMF
o 8000 -
4 — 2 GMF
€ 60004
— 3G
4000
2000 i CERR
A N ———
—— =
0 - - ,
0 2 3 4 5 6
Wear Leve!
Test Condition
Relation of GMF and Wear Level Losd  : 200 Watt
Speed 500 RPM
Direction : Vertical
14000
12000
10000
— G
o 8000
K4 — 2GMF
E so00 8 -
4000 //
2000 / %
oo 2 X PR ey
0 p—— s 28 - e c: 3
0 2 3 4 5 6
Waar Level
Test Condition
Relation of GMF and Wear Level Load 340 Watt
Speed 500 RPM
Direction : Vertical
14000
12000
10000
w—1GMF
g 8000 —2GME
E o000 —SCVF
4000
¥ v
.
0 = J 1
0 2 3 4 5 6
Wear Lavel

GMF

14

(No Load )

200
(Load 200 Watt)

340
(Load 340 Watt)

500



GMF

800

Test Condition
Relation of GMF and Wear Leve/ Load  : Noload
Speed  : 800 RPM
Direction : Horizontal
10000 -
8000 -
w—1GMF
3 000 4
€ | w—GME
E 4000 4 ——cd
2000
0 T T T )
0 1 2 3 4 6
Wear Level
Test Condition
Relation of GMF and Wear Level Losd  : 200 Watt
Speed 800 RPM
Olraction : Horizontal
10000 -
8000
o 6000 4 R
2 —CMF
€
E 4000 4 —— IGMF
2000 -
i - e ———
0+ + Y T \
0 1 2 3 8
Wear Leve!
Test Condition
Relation of GMF and Wear Level Load @ 340 Walt
Speed : 800 RPM!
|Direction : Horizontal
10000
8000
— G
6000
9 |20
E 4000 —SGMF
2000 &
: 3 R
0F = = B :

59

GMF

5

(No Load )

200
(Load 200 Watt)

340
(Load 340 Watt)

800



GMF

800

Test Condiition
Relation of GMF and Wear Level Load  : Noload
Speed 800 RPM
Direction : Vertical
10000 -
8000
N 6000 - T
s —2GMF
€ 4000 4 -
\
0 1 2 3 4 5 6
Wear Level
Test Condition
Relation of GMF and Wear Level Load - 200Watt
Speed 800 RPM
Direction ; Vectical
10000
8000
—1GMF
o 6000
€ — 0 CMF
E 000 — 3G
! i ;____—IM
- g 3 2 ¥
® | @ » s ™
o+ - : : : -
0 1 2 3 4 5 &
Wear Lavel
Test Condition
Relation of GMF and Wear Level

Load 340 watt
[Speed 800 RPM

Direction : Vertica!

1 GMF

w— 2N

SN

[N)
w
IS

o

o

Wear Level

510

GMF

(No Load )

200
(Load 200 Watt)

340
(Load 340 Watt)

800

16



SBP 500

Relation of Sideband( pinion ) and Wear Level

Test Condition

Load No Load
Speed 500 RPM
Direction - Horizontal

4000
3500 A
3000
2500 <4 w—1SBP
2
E — 250
w—3SBP
)
0 1 2 3 4 6
Wear Level
Test Condition
Relation of Sideband( pinion ) and Wear Level Load  : 200 Watt
Speed : 500 RPM
Direction : Horizontal
4000
3500
3000
2500 <4 —158P
‘g 2000 Smz%ee
w—3SBP
-
0 1 2 3 4 8
Wear Level
Test Condition
Relation of Sideband ( Pinion ) and Wear Level load  : 340 Watt
Speed  : 500 RPM
Direction : Horizontal
—158P
2 —2SEP
E — 3SBP

o
)
w
FS

Wear Level

o1l BP

U

(No Load )

200
(Load 200 Watt)

340
(Load 340 Watt)

500



SBP 500

Relation of Sideband( pinion ) and Wear Level

Test Condition

Load No Load
Speec 500 RPM
Direction : Vertical

4000
3500
3000
—158P
9
E {—25EP
— 3SEP
1
0 1 2 3 B 5 6
Wear Level
Test Condition

Relation of Sideband( pinion ) and Wear Level

Load 200 watt
Spead 500 RPM
Oirection : Vertical

mm/s2

Relation of Sideband ( Pinion ) and Wear Level

4000
3500
—158P
— 58P
—358P
J
0 1 2 3 4 S 8
Wear Level
Test Condition

Load 340 Watt
Speed 500 RPM
Direction : Vertical

w—1SBP

w— 250

{— 3SBP

Wear Level

512 BP

18

(No Load )

200
(Load 200 Watt)

340
(Load 340 Watt)

500



SBP 800

Relation of Sideband ( Pinion ) and Wear Level

‘est Condition
Load No Load
'Soeec 800 RPM
ul

irection : Horizontal

4000 -
3500
3000
2500 4 e 1SBP
% 2000 -4 — 2588
& 1500 3589
a 2 2 "
1000 : - -
- 3
O T T T T T 1
0 1 2 3 4 6
Wear Level
Test Condition
Relation of Sideband ( Pinion ) and Wear Level Load 200 Watt
Speed : 800 RPM
Direction : Horizontal
4000 -
3500
3000 4
2500 e 18P
o~
£ 2000 e 2589
E 1500 : . 2 o 3SBP
1000 4 /
4 i b "
500 - T : ° o
0 T T T T )
0 1 2 3 4 5 8
Wear Level
Test Condition

Relation of Sideband ( Pinion ) and Wear Level

Load 340 Watt
Speed . 800 RPM

Direction : Horizontal

e 1588
2 —2SEF
E —3SEP
\
0 1 2 3 4 5 6
Wear Level

513 BP

&

(No Load )

200
(Load 200 Watt)

340
(Load 340 Watt)

800



SBP 800

Test Condition
Relation of Sideband ( Pinion ) and Wear Level load  : Noload
Speed 800 RPM
Direction : Vertical

4000 -1
3500
3000
2500 | e
o~
g 2000 : : 2587
a \/ —
1500 | e 3G ¢ 3589
1000 £ : K .
& i - $
500 4 3 t R - D ey
]
$ T 1 r v T o]
0 1 2 3 4 5 8
Wear Level
Test Condition

Relation of Sideband ( Pinion ) and Wear Level

Load 200 watt
Speed - 800 RPM

Direction : Vertical

1589
2
£ —2SEF
£ 3587
=
0 1 2 3 4 5 8
Wear Level
Test Condition
Relation of Sideband ( Pinion ) and Wear Level Load 340 watt

Speed 800 RPM
Direction - Vertical

—158P
w—2SEP

w— 3SEP

5-14 BP

80

(No Load )

200
(Load 200 Watt)

340
(Load 340 Watt)

800



SBG 500

‘est Condition
Relation of Sideband( gear ) and Wear Level jroad: “flolond
[Speec  © 500 RPM
[Direction : Horizontal

4000 -
3500
3000
2500 138G
]
E 2000 + : {—2SEG
—35BG
,
0 1 2 3 4 5 6
Wear Level
[Test Condiition
Relation of Sideband|( gear ) and Wear Level R0 e
Speed 500 RPM
Diraction : Horizontal
4000 -
3500
3000
2500 4 158G
9
E 2000 4 ' — 258G
1500 - T | mssen
4 1
1000 /s.
e ——— . ;
0 1 2 3 4 5 8
Wear Level
Test Condition
Relation of Sideband ( Gear ) and Wear Level Load 340 Watt
Speed 500 RPM
[Direction : Horizontal
—1SBG
o~
2 w— 258G
E —3SBG

5.15 BG

8l

(No Load )

200
(Load 200 Watt)

340
(Load 340 Watt)

500



SBG 500

Relation of Sideband( gear ) and Wear Level

4000 -

Test Condition

Load No Load
Speed 500 RPM
Direction : Vertical

Wear Level

Relation of Sideband( gear ) and Wear Level

Test Condtion

Load : 200 Watt
Speed 500 RPM
Direction : Vertical

4000
3500
3000
2500 —1S8G
]
E 2000 =+ | w—25EG
—358G
]
0 1 2 3 4 B
Wear Level
Test Condition

Relation of Sideband ( Gear ) and Wear Level

4000

mm/s2

Load 340 watt
Speed  : 500 RPM

|Direction : Vertical

—1S8G

— 250G

— 358G

Wear Level

516 BG

82

(No Load )

200
(Load 200 Watt)

340
(Load 340 Watt)

500



SBG 800

Relation of Sideband ( Gear ) and Wear Level

Test Condition
Load No Load
Speed  : 800 RPM

Direction : Horizontal

—1SBG
—258G
w—3SBG

s 2
A Kl 2 o
2 - /Wt }
2 ¢
a n L i, |
T T Y
0 1 2 3 4 6
Wear Level
Test Conditicn

Relation of Sideband ( Gear ) and Wear Level

Load 200 watt
Speed 800 RPM
Dicection : Horizontal

4000
3500
3000
2500 158G
% o |am258G
= 1500 + | Bt
1000 _/
o-f . e : 3 : \
0 1 2 3 4 5 6
Wear Level
Test Conaition
Relation of Sideband ( Gear) and Wear Level Load ;340 Watt
Speed 800 RPM
Direction : Honzontal
4000 -
3500 -
3000 4
2500 - —158G
‘g 2000 258G
358G

Wear Level

517

BG

(No Load )

200
(Load 200 Watt)

340
(Load 340 Watt)

800



SBG 800

Test Condition
Relation of Sideband ( Gear ) and Wear Level load  : NoLoad

Speed | 800 RPM
[Dwection : Vertical

158G
% —255G
s — 358G
RN
4 R4
s
- 3
T T )
0 1 2 3 4 S 6
Wear Level
Test Condition

Relation of Sideband ( Gear ) and Wear Level Losa  : 200 Watt
Speed 800 RPM
Dicection : Vertical

4000
3500
3000
2500 158G
o~
£ 2000 2 —258G
€ 4
1500 F™— —3SEG
. ]
1000 4
0+ T T T — T 1
0 1 2 3 4 5 6
Wear Level
Test Condition
Relation of Sideband ( Gear ) and Wear Level Lload 340 Watt

Speed : 800 RPM

[Direction : Vertical

— 158G
g — 258G
E — 358G

Wear Level

518 BG

84

(No Load )

200
(Load 200 Watt)

340
(Load 340 Watt)

800



5

-2-2

SBP SBG

GMF SBP

GMF SBP

GMF

SBG

500

SBG

85

GMF SBP SBG

GMF

245 -4

500
216-220 Flz
GMF



GMFW

SBP

500

500

GMFT

GMF

800
GMF

800

SBG

86



5-

5-

3-

3

1

3
1P 1/G 2[P
244
1/P
1/P 2[P
1/G
5-19: 500
5-20 : 500
5-21 : 800

5-22 : 800

1/p 2/P

10

800

1G

87



500

Relation of Cepstrum and Wear Level

15 -

TestCondition |
Load : NoLoad
Speed : 500 RPM

Direcon : Horizontal

wnn VP
— 2p
1- 3G
05
- 1 = ‘
0
1 2 3 4 5 6
Wear Level
Test Condiion
Relation of Cepstrum and Wear Level Load ;200 watt
Speed 500 RPM
Direction - Horizontal
2
15 — 17
. . Rl
—11G
Wear Level
TestCondiion |
Relation of Cepstmm and Wear Level Load @ 340Wat
Speed : 500 RPM

15 -
*
1 »
05:
D —
041
1 2 3 4
Wear Level

5-19

Direcon : Horiznotal

AP
— 2P
— 16

500

88

(No Load )

200
(Load 200 Watt)

340
(Load 340 Watt)



500

db

TestCondiion

Relation of Cepstmm and Wear Level Led  NoLoad
Speed 500 RPM
Directon  Vertical

0]
3
Wear Level

Test Condition

Relation of Cepstrum and Wear Level RERE gy e
Speed 500 RPM
Direction : Vemical

2

15

N v “ 1P

— 2P
—1/G
]
0 1 2 3 4 5 6
Wear Level
Test Condition
Relation of Cepstrum and Wear Level Load : 340 Watt
Speed 500 RPM
Directicn : Vertical
2
o
A=)

Wear Lavel

520

89

(No Load )

200
(Load 200 Watt)

340
(Load 340 Watt)

500



800

Test Condition
Relation of Cepstrum and Wear Level Load  : Noload
Speed 800 RPM

Direction : Horiznotal

2
15
w—1/P
 — 2P
I 2
: w—1/G
= \‘
x i o ]
ot - ; ; : o N
0 1 2 3 4 5 8
Waar Level
[Test Condition
Relation of Cepstrum and Wear Level Load 200 Watt

cb

Speed 800 RPM

Oirection : Horiznotal

—1/P

—1/G

Wear Leve!

db

Test Condition
Relation of Cepstrum and Wear Level Load 340 Watt
Speed : 800 RPM
Directicn : Horiznotal

— 1P

—2SP

| w—1/G

Wear Level

521 I

90

(No Load )

200
(Load 200 Watt)

340
(Load 340 Watt)

800



800

Test Condition
Relation of Cepstrum and Wear Level Losd  : Noload
Speed © 800 RPM

Direction : Vertical

29
15 j
J — 1 /P
—2/P
8 14
¥ — 111G
.
i \‘__, ——s
0 ! . o
T T = S
0 1 2 3 4 5 6
Wear Level
[Test Condition
Relation of Cepstrum and Wear Level Load - 200 Watt

Speed 800 RPM

Direction  Vertical

; =
)
‘8 1 _{ 2/
I —1/G
0s
0 3
0 1 2 3 4 [
Wear Level
Test Condition
Relation of Cepstrum and Wear Level Load  © 340Watt

Speed 800 RPM

Direction : Vertical

—”P!

—21P I

db

|
—10G |

Wear Level

522

91

( No Load )

200
(Load 200 Watt)

340
(Load 340 Watt)

800



Sideband
SBP
SBP

2-2.45

( periodicity )

GMF

BP

1/P

92

1P
1P
2.45
SBP
1P SBP
GMF



5) 2P
800
1P ,
6) 16
16
7)
(340 )
(200 )
8 )
9)

10)

800

93



( sensitive )

94
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