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Transducer A waveform
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6. [OlFEEEM 7 RE) FEFELE B3I H#E (Standards on Vibration
Evaluation Criteria of Specific Rotating Machinery)

6.1 —i% EIEEEM (General Rotating Machinery)
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operate o & 1 Unsatisfactory
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0.1
1 10 100
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1. Assuming Machine Speed - 600 to 60,000 RPM.
2. Assuming Measurements by Accelerometer or Velocity Pickup as Close as Possible to Bearing

Housing.

3. Assuming Machine Not Mounted on Vibration Isolators (for Isolated Machinery - Set Alarm 30% - 50%
Higher).

4. Set Motor Alarm Same as that for the Particular Machine Type uniess Otherwise Noted.

S Set Alarms on individual External Gearbox 25% Higher than that for a particular Machine Type.

COOLING TOWER DRIVES
Long Hollow Drive Shaft
Close Coupled Belt Drive
Close Coupied Direct Drive

COMPRESSORS
Reciprocating
Rotary Screw
Centrifugal With or W/O External Gearbox
Centrifugal - Integral Gear (Axial Meas.)
Centrifugal - Integral Gear (Radial Meas.)

BLOWERS (FANS)
Lobe-Type Rotary
Belt-Driven Blowers
General Direct Drive Fans (with Coupling)
Primary Air Fans
Large Forced Draft Fans
Large induced Draft Fans
Shaft-Mounted Integral Fan (Extended Motor Shaft)
Vane-Axial Fans

MOTOR/GENERATOR SETS
Belt-Driven
Direct Coupiled

CHILLERS
Reciprocating
Centrifugal (Open-Air) - Motor & Comp. Separate
Centrifugal (Hermetric) - Motor & impellers Inside

LARGE TURBINE/GENERATORS
3600 RPM Turbine/Generators
1800 RPM Turbine/Generators

CENTRIFUGAL PUMPS
Vertical Pumps (12° - 20' Height)
Vertical Pumps (8' - 12' Height)
Vertical Pumps (5' x 8' Height)
Vertical Pumps (0' x 5' Height)
General Purpose Horizontal Pump Direct Coupled
Boiler Feed Pumps
Hydraulic Pumps

MACHINE TOOLS
Motor
Gearbox Input
Gearbox Output
Spindles: a. Roughing Operations
b. Machine Finishing
c. Critical Finishing

O 12-22 71AE FR% 9 H7 71 (Peak Overall Velocity, in/sec)

(4) VDI 2056(1964d) [#o13 2% 73]
Sd7]=2 J3(VDD7F 1955 ol ZARE Al Abete] 1964 Al 2H O 24 944
g wloly WF P (E 12-3). °] @3oIAE: Rathbone °|F9 24F 74L&

27 B BAA0R AS ARE FA%e] He okl JAd H§ e
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s
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(5) ISO 2372(19743)¢} KS B 0142(1991Q) [WAH A& T3]

5 7129 3(VDD7F 19649 A4 k53 VDI 20067142 7|22 SAHAYHY
B7HA e, 7148 25(Class)¥ 8, H7bswS Aot Aok FAHdE=7F 600~
12,000 rpm WA FAHE 7149 AEH7F 71tk 10~1000 Hz W54
oA WE&Ee] RMSHte]l 2o, Agdoz zF AMgEs 2 3%

3, 2 AHEE Y] HEE 1 169 H(4 dBE FE o] 0.28~71 m/s H LI
g Asta Advk. AAFzAC wet 71A AA ] 14 2/ FFIE AL ER o

=
)=

9le wE €A X A (Flexible Support) T+ ¥HAl 7] % (Flexible Foundation)#} 3tit, ¢
o & wWE A A (Rigid Support) =+ A7 Za itk Hrbe w2 A B,
C, D9 45+w<S Y B FAAQ #AY] ZHL o|FE mFa Ut FaE o]E
b FACEE ARFAJIS B 0906)NAE A 0 G, B o U, C U D

obF oz xmEsta Utk o] AL SR oy, I, ZRA dE S
Sol FUFAS o, H IS0 108166] FFHAT. E 12-4% o FAe A%

3£ 12-4 1SO 2373¢] 717 s A2l ¥

s AW E e He H7ted o
Class 1 Class I ClassIll ClasslV
HE Vems (10/S) _
(A 71AD| EE21AD) | (AF71A) | (5271 A)
0.28
0.45 0.28 A
- 0.45 A
0.71 071 A A
1.12 '
1.12 B
1.8 18
2.8 2'8 B
45 ' C B
7.1 45 C B
11.2 171'12 C
18 ] C
18 D
28 D
28
il 45 b D
71

Class 1 : (15 KW o]3le] dutdE7])
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Class II : 15~75 KWe] Z&7], 300 KW o]ate] =& 7]

Class I : F471% £ W54 HFor w2 FAHS 2= 778 71 S
AAE A

Class IV : Hla & &4 7] 2o AAd 7 AHRE LA AE)

(6) ISO 3945(1977d) [ A F 4]
Holg s Ao Jrhdes A
of wel 71x9 afzlEsrt 3
£zt @70 7129 AfETUE SRR Y
| 59 gE7AR FEst2 Yot 2832 43 (Good), 3 & (Permissible), o}% & -&
(Still Permissible) ¥ 3-8 &7F(Not Permissible)] 453202 &3t Attt o] I
FAEFE Ze dud 7124 @A) 1w
* I

o Zlzdel g A 4118 Fdst. o

offl
>
=
o
fu}
Ll
o
ofo
P‘_,
i.‘
;:
l_
N
N,
N
N

ALTRY =2 7y FASE 7]§(Heavy Foundation)
o

S 25 Zhe HEY

0
_I_/
ofo

¥ 12-5 U8 gA7AY AF 7]=(1SO 3945)

s AlulgEe] WY 21 A 71 =9 &
UrmsLmm/s] Urmslin/s] A, SEF x| G, AFE 7%
046 | 0018 |
o071 | 0028 | 2% .
o112 1 0044 L
18 —1— 0071
— 28 —T— 011 518
— — 58

46 0.18 518
. — — o4 S

71 0.28
. —— b4 &
12| 04|

18. 0.71 ]

e s w _
28.0 1.10 3g B}
71.0 2.80

(7) ISO 10816-3(199691) [Ho&H A FF3F]
ISO 10816 AlglZ= 7]& "oy AFe] Hrigzhao=w dz ALE3Fd ISO
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(8) ISO 7919-3(19964Q) [FZF TZ&]

e e fFHuogor AAHE L£d45E 1,000~30,000 rpme] AH &
NNARA, A7k s Agto]l §lo] F7IEHI(G0 W ols}), HEetF7], BlEPEZ
A7), HE Fan 2 71k A7 8GA 9 F&7]ofd AbEE § Atk olE £
Hol Al W97 FIHAEE nGpm)e] AFel whulHeE FE R JgAA ] g
S(p-pe] FH A

Hy

F12-7 S 1Ak 7FAEIISO 7913-3/4)

g A =9 H ool ¥ 9] (Peak-Peak, ym)
A/B 4,800/ V n
B/C 9,000/ V 1
C/D 13,200/ V n
(30
~ -
350
300 - ——>~ [N T D N O ) D A
. 250 > <1z
§ o 044de
2 150 N
= I
& :»90100 \‘*‘—(\OF ~q
= £ 80 E o -
@ < 70 - x\
E 2 60 b
g -2 50 39 ™ I
8 = %,
2 £ o BN
5 3
S =T 30 "
g 3
2 % 20
|
19 ? L & B 10 20 30

Shaft rotational frequency » 1000 (r/min)
a9 12-23 % 1275 F = A& Ale e Ho Ad S3F W
(ISO 7919-3/4)

(9) API 611(199793) [¥d A5 T3]
API 612(1987Q) [t XA F 741
API 6112 A4, g8t 9@ 7t~ 48 HE Z7]EHle @k F40]3, API
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612t A% AAE 55 57 Huldl B FAOR UF HEAE BF gon wol
9 Roo gl FAES wAS AAAR AZI, o ol obdl A g% @ w:

2.0 mil( = 50.8 gm, Peak-Peak) & o= A<

WHMRARE = 254 127}900 (ym, Peak-Peak, Unfiltered Value)

A7) B9 Ak A4 F(Runout)
Ega gholth,

6.2 KA B | ZAREW - BEHE AE
(Large Land-Based Steam Turbine Generator Sets)

(1) ISO 10816-2(19961) [Wol @ A F 4]

T2 JFA= 50 MW o] AFe] =7 E M WA o] HEHTh o] Fe AASLAH oA
e edxzA ol ek mm sl A A e wA g Aozl A
Fe AsSAel A8k 50 MP ofsh= AbdE Z1Alel ek 4 (IS0 10816-3) 2]
489 Wit
12-8 Wy WeHE2 vekdl g7t 99 FAISO 10816-2)
= 3% =(rpm)
9q AA 1500 = 1800 | 3,000 Hi= 3,600
21545 mn/s(rms)
A/B 2.8 3.8
B/C 5.3 75
C/D 85 118

s= ISO 10816°1 s, ISO 7919 Al&l= 7t

A & dolM ABWNET A4 FAE FAB) 0F FAoE, Fo| HEY A%
AYAES FAse 20D PH, FAN B 29w PrppEn 1ES 39

AL o Zo] 5A(Part) &2 A E o] St

)
2
lo,
=
2
o,
2
offt
ftlo
A
o
o
N
)
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3,600
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150
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3,600
90
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_]

1
30
165
260
3,000
100
200
320

i S52s W9 (i, pp)

110
220
350

3,000

1,800
o g x5 "W (m, p-p)
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290
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3) & 7729 v
A3 A 7] Wi A FHE BA goy yEe FAE
Al Ao ISO 7919, API 6129} 617, VDI 2059 4 #7183 71473 JEAC
3717 2 ulZA7) AFA G372 NEMA SM2159] Qt}. o5 F249 ZEH =4
S FAHERN AEAA(mE ol & da, &7 714 FAEE npm)e Al
Ftoll vl El(1/V n)dte Aotk wold X FHEXqAE JAELHET A =
W Z oz kst 3 dE&eo wknE(1/n)dke Aol Aukdel Ay A oluh
¥ 12-102 S35 745 vk Aotk
¥ 12-10 =A% Hrlo] &3 AR (G :oyum)
API 612,617
T4 4 ISO 7919 | VDI 2059 JEAC 3717
NEMA SM 21
ﬁg 7}' Z:]l = S(p*p)max 2><Smax Sp*p SD*D
A/B 90 75
Ay
B/C 180 125
gy wag |OF
C/D 290 432 250
Z71HHIA E
(n=3600 rpm®] A/B 75 2782/ 1 75
Ae) A (NEMA)
7% | B/C 150 125
C/D 240 250
A/B| 4800/V nn | 4800/V n |2782/V n (API)
ArdE 1A, |23
° S IB/C| 9000/V 7 | 9000/ V 2
HAEHHMAE | WE
C/D| 13200/V n |13200/V n
9 259 4= n=3600 rpme A9 Lotk
AT A A A
B : 54 A4
C: ARX
D : AA A



(4) ABBA} 113 [H]ojy ¥
¥ 12-11 716919 wlojgd @l s Al 35 2 A Fd5] 33 ABBALY 34

[}

3] £ =(rpm)
49 1,500 1,800 ‘ 3,000 3,600
Ao woly WE WL (um, op)
A 25 21 125 105
B 50 42 25 21
C 100 84 50 42
%314 4 =(rpm)
%94 1,500 1,800 ‘ 3,000 3,600
Hd Ad 35 ¥ (um, o-p)
A 50 45 40 38
B 100 93 83 )
C 160 145 130 120
%37 £%(pm)
3 1,500 1 800 3,000 3,600
Aol ddl = 25 Wl (m, op)
A 60 55 50 45
B 120 110 100 90
C 190 175 160 145

(5) GECAF 714 [Ho18 # 2T 73]
¥ 12-12 GECARS] S718Wl 25388 EA (m p-p)

1500 rpm 71 7).
1xRPM Vibration | ®lol&x%F Al F2E | dd FH1%F
P-P,
Good 50 148 212
Alarm 202 -
128
Satisfactory 260 372
Advise Trip 202 - -
Operator Trip 324 -
324
Unsatisfactory 540 540
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[ V| egas | g 2as | Ad Fas
Good 42 135 194
Alarm 107 168 -
Satisfactory 237 340
Advise Trip 168 -
Operator Trip 270 270 -
Unsatisfactory 347 493

Jowmn V1 | eigas | g saE | Ad sas
Good 25 105 150
Alarm 64 101 _
Satisfactory 184 263
Advise Trip 101 - -
Operator Trip 162 162 -
Unsatisfactory 269 382

Jowmn V| weigas | g 2% | Ad Has
Good 21 96 137
Alarm 53 84 -
Satisfactory 168 240
Advise Trip 84 -
Operator Trip 135 135 -
Unsatisfactory 245 349

6.3 7}2€EHl A E (Gas Turbine Sets)

(1) ISO 10816-4(19961) [Hlolg X ETFA]

o] 42 F9 3 Mioldolar, FatdefelA E£XE=m<97F 3,000~20,000 rpm Af
oo A FEEH= WE&F VPR A A o B Agdn. FdE7]8 JFEHRS
o] FANA AL H I, 3 Miolake] 7FAE RIS SO 10816-39] #-&< =t}

o5 ;e BATHAERAN A FHxAS A EE WY s e AAH
o Wk kake] XESAd Abgsiof drh. I Ay 2E wojgo] HAH A Y
ST S0 Mol A& SARS G AYGH &AM FF
d Foe gs 7S



A% AL A&

3 12-13  7F2=HRIISO 10816-4)

= IAEE dd9 A
rpm A/B B/C C/D
3,000~20,000 | 4.5 mm/s, rms 9.3 mm/s, rms 14.7 mn/s, rms

3E 12-14 7F=ERL G252 50 Mol e 2 71(ISO 10816-2)

= 3 HE=
Fd AA
1500/1800 rpm 3000/3600 rpm
A/B 2.8 mm/s, rms 3.8 mm/s, rms
B/C 5.3 mn/s, rms 7.5 mmn/s, rms
C/D 8.5 mmn/s, rms 11.8 mm/s, rms
F 12-15 7F=ERL 59 50 Mielste] Sh=719F 7] (ISO 10816-3)
A4 25 | 99 A S G
(ym, rms) (mm/s, rms)
A/B 23 2.3
7 A A B/C 57 4.5
C/D 90 7.1
A/B 36 3.5
g A A B/C 90 7.1
C/D 140 11.0

(2) ISO 7919-4(19964) [£X & 4]
of AL fupuolson X 3 Mol akel

=93 3,000~30,000 rpm2] 3
ZFEHRAEG] ] 23 48
73

ALES HAE BE & TELA dojgor
AA = FF7]8 7F2EHE Ay, Hrid Ao AAZGS =3 dEE n(rpm)2
Al el s Ests ol A& 71 AIISO 7919-3)¢F 5 Y st
® 12-16 99349 Ho Ad FF HJISO 7919-4)
d9 AA Hd dd 5759 (Peak-Peak, m)
A/B 4,800/V n
B/C 9.000/V n
C/D 13,200/ V n
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6.4 KN 2 HAKEEREHS M (Machine Sets in Hydraulic Power
Generating and Pumping Plants)

(1) ISO 7919-5(19974) [FX T 4]
o] 774 60~1,800 rpme %% Shell =& Shoe FES] S H o]
Fom AAEE 28 1 Miolde] #87Ae A&t FAAd 18 Ui 7A=E
2, A7), BE-aa, dEv-Rdr), Eg ", oAy S Y % g
ZRE AEHE VAt a7 12-24, 25% 747 A X% W9E A9 F

= =
WA Spmax®t ¥X]F (Peak-Peak) Sp 2 F YJAEEY g4 E e Fojth olE 3t
"z[*

|/

1000 500
900 £
800 S 400
E 700 £ .
.E 600 x 300
£ 500 £ —— N
@ 1 2 2 I~
= 0
= 400 E C
g @
g 300 g 2 ]
& f— = _"'”"-—.._,_‘_
g s 2 B
2 i | T 100
= 200 = 90
S 2 80 mm—
= B © 70 N e
150 Tt | | S 60
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6.6 £158 B = (Reciprocating Pumps)
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Speed 3] A F a4 %=, in/peak

rpm Hz (mmn/s)

3600 60 0.15(3.8)
1800 30 0.15(3.8)
1200 20 0.15(3.8)
900 15 0.12(3.0)
720 12 0.09(2.3)
600 10 0.08(2.0)

@ dd HHS9 K|

12-23 55 7]1719] ZHY A &

Ao Jd FHLAS,,) ASHA Ao g LS, ) AdHA
&5 Hol o 594 &5 Ho o 599
rpm (Peak-to—Peak) rpm (Peak-to—Peak)
3600 0.0020 inch(50 gm) 3600 0.0020 inch(50 gm)
1800 0.0028 inch(70 gm) 1800 0.0028 inch(70 gm)
<1200 | 0.0030 inch(76 gm) <1200 | 0.0030 inch(76 gm)
(3) API 541(19879) [HWIo1® ¥ 25 w+4]

19 12-35% &8 B o
2ola, 19 12-362 &3
w19 12-378 FEH o

Aol .

4g AAE A5 ol



Velocity, peak (inches per second)

velocity, peak (1nches per second)

a9 12-36

0.1
0.09

0.07
0.06
0.05

0.04

0.03

001 U

A127% AF9 H7M71E — 659

Displacement, peax to peak (inches)

720 900 1200 1800

M & s 719

v 2"l A= #d 9 U

3600 7200

W a5
H

o
=2
X
Lo
P
offt
0
op
)

W
Lo
2y
Lo
o
(00]
T
==
i
o
=

S
= S
LV o015
/r /
o LA

VO TAPA

AV

RN

N NA S

N
AN

»\
LU
N
a3
<]

\e
S
s

\‘\ NENN

SN
N 2
\\\) M
\ AY
\\

Displacement, peak (o peak (inches)




3

o
P q
o8 &S
08 s
07 < , 0015
0.6 - .
05 AN .
0.4 L /'ggg)s
2 7 77 -
ol /oooe
03 / AV ’ ,4 0007 __
=) /S 4.7 . 0006 @
: S S e &
2 0.2 < L s £
H 7 G ’ 000
5 /// A s 3
a 4,71/ 7 } ’ 0003 &
: P .
3 I T
2 i / - RS, x
£ . - AT ,.0002 2
x 5 Y. @ ya Vil 7 7 . <
3 il L P z
> - /7' /,/ L r'/ . £
Z ; 3
s 7 }// ” . 0001 =
s 4 S Ve a
> V. P i 2
/ . 4 a
y -

AN
RN
N\

a9 12-37 FEHel" e HA= dEle] o

A& s82= 2ol = gl 7

6.10 LfE#EM (Machine Tools)

a9 12-382 A AlEe Aol dFs v

% 8828 o Adow, oL 3R

sl-&a el wet vE = vk o] &A=

Filtered Vibration ©]t}.

4 5 ooy agelne FE77 e
# golm AES Ar)eh a7
A ol wWolgelq @



7}71& — 661

94

1

A127%

Vibration Frequency - CPM

(4] o (3] Q [3)
Nead - 23s,/Uf - A3]90]0A UOJIBIGIA m m w m mm m m mm
000°001L Ty \. r - — L.\i 2
AL I 7 7. 7 Z. W%
L - e £
000'08 } L8
S vmoe A 4
ooo'orjit 2§ 3 \\ \ / » ‘\ 88
ooooeft §T 2 /) / yaw. /] 2 E
ﬂ%t& \ \ A _\ \ o
ovo'ozft+ 8528 A1 LA /| , =3
R EE 1 o0 .
go8E & A/ LY
Lo EC 03 \ \
ooooL i+ S5 28 A Al L/
o ec @ y 4 y.d
P P>e=0 y 4 y .4 y 4 y 4
- yA V4
rd y4 A
0009 P A 2T
oor Y W 7
d-fq-t-t-p--F-cvq----au- 4-...\.. (T «-va P W LRy SV TREE ARNA R * 009¢
o00¢ \\ &Y Qv y
0002 V.4 L Q ! /
0 N O O PO IO F” 4 B 1" O R 4 I . 7 LK N\ ot U 1 0 O O R A
i I 1\ Y \Ivmw __ & ST I pos
J-ﬁjn - nur.ufn|N -nut&‘ancv 1‘--|-\-r‘a\v ..m- Y R B AR, » 3 ST hdepodedendeaducnchavanns 4 00¢C!
0001 >4 N\ —/ h\ 4 >/
/- £z
009 » \ 7
oo yd A L/
A 1A Ay
00t
A1V g
ooz {12 \\ p / I
1A A A1
001 \
g 88 88 § &§8 8 €8 § <8 &8 88 § 8 & 38 § S
S @& @& < o o -0 o © o o 8 c o o o o = M M M N M M

Mead 03 ead - sy - Juawaoelds|q uopeIgIA

19 12-38



