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(Rolling Element Bearing Problems)

1. BO B Bullgear 75 Wlold o A3 Ew #HH (Detection
of Serious Wear of a Centrifugal Compressor Bullgear Ball
Bearing)
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ITME Fi
FREQ Fu

1F 2F 3F 4F 5F 6F TF 8F 9F 10F

GMF 344Fy |20,528|41,056| 61,585 | 82,113 |102,641| N/A | N/A | N/A | N/A | N/A

BPF, 178.88F |10,675|21,349| 32,024 | 42,699 | 53,373 | 64,048 | 74,723 | 85,397 | 96,072 |106,747
BPF3 165.63F || 9,884 |19,768| 29,652 | 39,536 | 49,420 | 59,304 | 69,188 | 79,072 | 88,956 | 98,839
BPF, 150.50F || 8,981 [17,962| 26,943 | 35,924 | 44,965 | 53,886 | 62,868 | 71,849 | 80,830 | 89,811
BPF, 122.86F || 7,331 |14,663| 21,995 | 29,326 | 36,658 | 43,989 | 51,320 | 58,652 | 65,983 | 73,315

Fy 13.760F |821.13|1642.3| 2463.4 | 3284.5 | 4105.6 | 4926.8 | 5747.9 | 6569.0 | 7390.2 | 8211.3
Fs 12.741F |760.301520.6 | 2280.9 | 3041.2 | 3801.5 | 4561.8 | 5322.1 | 6082.4 | 6842.7 | 7603.0
F, 10.750F |641.51|1283.0| 1924.5 | 2566.0 | 3207.5 | 3849.0 | 4490.5 | 5132.1 | 5773.6 | 6415.1

F 8.190F | 488.8 | 977.5 | 1466.3 | 1955.1 | 2443.8 | 2932.6 | 3421.4 | 3910.1 | 4398.9 | 4887.7

Foump 13F\y  [[775.78(1551.6| 2327.3 | 3103.1 | 3878.9 | 4654.7 | 5430.4 | 6206.2 | 6982.0 | 7757.8

T213BPFL | 918F |547.81[1095.6| 1643.4 | 2191.2 | 2739.0 | 3286.8 | 3834.6 | 4382.4 | 4930.2 | 5478.0
7213BPFO| 6.84F [408.18|816.36|1224.54|1632.72| 2040.9 [2449.08|2857.26|3265.44/3673.62| 4081.8
7913BSF | 2.17F |161.72| 3224 | 4836 | 644.8 | 806.0 | 967.2 | 1128.4 | 1289.6 | 1450.8 | 1612.0
o1apTE | 0A6F | 2542 | 50.84 | 7626 | 10168 | 127.1 | 15252 | 177.94 | 203.36 | 22878 | 2542

6213BPFIv| 5808F |351.96|703.92(1055.88]1407.84| 1759.8 |2111.76|2463.72|2815.68|3167.64| 3519.6
6213BPFO| 4.098F |244.55| 489.1 | 733.65 | 9782 [1222.75| 1467.3 |1711.85| 1956.4 [2200.95| 24455
6213BSF | 2.680F |159.93[319.86| 479.79 | 639.72 | 799.65 | 959.58 |1119.51|1279.44|1439.37| 1599.3
213FTF | OALOF | 2447 | 4894 | 73.41 | 97.88 | 122.35 | 146.82 | 171.29 | 195.76 | 22023 | 2447

"Fu 1F\59.67(1119.35(179.03 | 238.70 | 298.38 | 358.05 | 417.73 | 477.40 | 537.08 | 596.75

8 Gl
Component Symbol RPM Hz
4th Stage Fy 49,270 821.13
3rd Stage F3 45,620 760.30
2nd Stage Fo 38,490 641.51
1st Stage F 29,325 488.75
Motor Fum 3,580 59.68
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1.2 75#1 #&E (Analysis Results)
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1.3 #4318 (Recommendations)

99 28¢ @A A=E 7FA 3 TAAE 7} Bullgear Wlo]® S wAg & ¢
a3ATE E 7 VA ER o] HiE vhd FEE ddstr] 9% wWHd ¥pus @

71015 AT Ax 19, 3¢, 479 Jyd2 =2 Bullgeardl A= 4
Hol] 9J&S WA, 1 A3 Bullgear®t L Hlo]y uk oyt EE oHE] EE
AU AAE wAsATh. ¥ 9-59 9-82 o]#d A EF FHg Fo xFT Ao

42.1golRd Ao 57 7ol F 4 o] Fa 9]
th o] APAMHEEE e AT wFEF s T 2FERe] WHEAE
oF3tt . UEFIS w o] 94 4E71= mAgojok sl Aolth 1Y€ VFH AA



956 — A2W NF AF At

3folu HAEste] 42 Wlgow ARg vk gl

40
NORMAL ACCELERATION LEVEL
40,150 ( T.62g) (THESE MAcHINES)
[N
X
4 b
4
C}
IS
2
®
2
8 o4
] AFTER REPLACEMENT
g OF GEARS
=
004 —
Position 44
I¥# Stage Housing
(15 stage Monitor Reading = .35 mil)
0.004
0 ) Frequency (H2) 100,000

29 9-8 Bullgear 1, 3, 4% Iy wA T F ~HEY

2. P63 Fan<9 &8 WoH< A #&H {HA (Severe Vibration
Trend of Roller Bearing Installed in a Circulating Fan)
2.1 &5 (Background)
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a4 A T F qF E W o3 & (N
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2.3 B4 %E%E (Recommendations)
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3. REMKE BREISIE 40057 BEEAA A Woly RIEEY W
H (Detection of Serious Bearing Problems Within a 400 HP

Motor Serving a Blower)
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9l H# F34(BPFO) = 5.816xRPM
Ball Spin F3<(BSF) = 2.486xRPM
Cage F3(FTF) = 0.415xRPM
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