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Improvement of Rotor Axes Arrangement under the Static State
by using Straingage Method

K. S. Kim, D. H. Lee, H. C. Jung, T. Y. Kim, S. S. Na, . C. Kim

ABSTRACT

The misalignment state causes some
problems in operating. These problems such as
vibration, noise, make the reduce wear, as well
as, a stress concentration on the coupling
which is the very weakness point at the
morter. In order to align the shaft, the dialgage
method has used as a means of solution until
now. The method using a dialgage require a
great deal of labour and money due to making
by hand, the accurate alignment is not up to
the expectation. For aligning the shaft, all the
rotor must come to accord. Also, the dialgage
method cannot be compared with straingage
measurement method, from the viewpoint,
which can gage in short time.
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Fig. 1 Bonding position of straingage
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Fig. 2 Strain distribution according to phase angles
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Table 1 Specifications of rotor simulator

Power 95-125VAC, 50-60 Hz
Length 3,200mm
Width 800mm
Height 850mm
Weight 1.5ton
Shaft, Blade -
Coupling STS304
. Bearing, Support

Materials Bed SS5400
Bearing Body SC49
Bearing Cover
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Table 2 Specification of straingage

Type KFG-1-120-Cl1-11
Gage Length 1mm

Gage Resistance 11981020
Gage Factor 2.15%1.0%
Gage Cement CC-33A, PC-6

2) X WHE EH(Static Strainmeter)
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Fig. 3 Schematic of the rotor simulator and
bonded position of straingages
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Table 3 The displacement amount by
dialgage at Bearing 2 and Bearing 3

Atk
Table 4 Strain values according to phase angles
(Initial condition)

Angle Strain(pstrain] ]
{Degree) | Gagel Gage2 Gaged | Gaged GageS | Gageb |
a —40.43 ~30.02 -31.06 -27.68 ~23.86 1257
30 -10.99 2153 ~3205 —29.61 ~7.31 —64.06 ]
60 24.05 ~25.28 -~33.56 2974 ~16.58]  —105.06]
90 42.97 -49.85 ~34.71 ~29.40 -36.69] -12084
120 23.70 -93.04 ~36.23 -29.28 —6262]  -136.22
150 “401] 12454 -3710 ~28.06 -88.02] 13124
180 -19.98] 12956 ~36.39 -2835]  —10051] 13062
210 —27.74 -111.88 -35.40 —27.47 ~110.21 ~118.39
240 ~31.19 8245 -33.62 ~26.66] 10488 ~94.25
270 ~35.20 ~62.97 -32,92 —28.06 88 02 —51.49
300 ~32.26 42,55 -30.46 29.28 -62.22 -26.33
330 -36.95 —3357 20,96 -2998 ~3566 -11.37
360 3450 -28.88 2026 ~3137 “1368 ~23.62]
Displacenent amount{ 0 0.0) for (IR, Dy N3N 3)

—e—Cagel  —W-Cogel o Cagel
e Layed -~ Gages ~—o— Laget

00
4000
2000
00
200 -
a0 -
000
80
1000
12000
AT
-1y

pStram

Phuse angletdegree)

Fig. 4 Strain distribution chart according to phase
angles(Initial condition)

Table 5 Strain values according to the displacement
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Bearing 2 Bearing 3 of bearing as amounts are (0.5, 05, 0.5, 0.5)

Angle Strain{pstrain)

Dxo Dy2 Dxy Dys (Degree) | Gage Gage? Gaged Gaged Gage5 Gage6

0 2231 | -8506] -—16.72] -1830 52.89 | -99.65
CO 0 0 0 0 30 -46.77] -123.46| -2027| -1686 1.90] —202.81
— 60 -5386| -14332] -21.92] -1508] -6351| -276.40
C1 05 0.5 05 0.5 90 T4851 | -13705 -2230] -1420| -122.45| -28934
120 -1022] -117.93] ~-2230] -1359! -163.96] -242.09
C2 0.5 05 -0.5 0.5 150 3986 ~77.31] —2075] —1441] —174.85| 151,09
— 180 7390 22771 -t1748] -1584] -149.39| -~s5027
C3 05 -05 0.5 -0.5 210 113.82 33911 -1432] -19.01 ~97.79 40.12
240 138.17 7022 1242 -2256f -32.77 102.58 |
¢4 [ -05 05 0.5 0.5 270 141.65 7087 |  -1231] -2633 25.40 118.59
05 _ _ 300 100.39 3220) -—1408| -26.49 65.69 79.88
C5 05 05 05 05 330 42.76 -21.85 -17.03 -26.64 70.67 -0.93
C6 -0.b -05 05 -0.5 360 -18.00 ~78.44 -21.28 -25.48 47.19] -100.90

Displacement armount{0.5.0.5,0.5,0.5) for (Dx2,0y2.0x3.0v3)
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Fig. 5 Strain distribution chart according to
the displacement of bearing
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Table 6 Strain values according to the displacement
of bearing as amounts are (0.5, 0.5, -0.5, 0.5)

Table 8 Phase differences between Max. and
Min. of strain (at Gage 2 and 5)

Fig. 6 Strain distribution chart according to
the displacement of bearing

Table 7 Strain values according to the displacement
of bearing as amounts are (-05, -05, 05, -0.5)

Angle Strain{pstrain)

Degree) Gagel Gage2 Gage3d Gaged Gage5 Gageb
0 238 23 368.95 161.33 120.06 234 52| 54710
30 480 61 416,52 159.20 127 31 87,871 75490
89 601 42 402 .82 155.32 126 46 -2544) 77744
90 59273 329.49 156.26 128.73 -85.98| -626.85
120 442 99 212.96 157.49 127.20 —72.76 ] -349.64
150 21958 77.23 157.59 119.11 4.83 -32.86 ]
180 -.28.94 -40.32 157.10 110.07 136.11 272.44
210 —253 52 -90.41 161.68 117.74 281.15 461.35
240 ~36087 -65.18 162.66 120.52 385.62 470.02
270 -344 30 23.07 161,21 121.94 43587 32376
300 -223 01 148.25 1569.38 120.60 423 15 44.61
330 242 273.97 153.09 107.47 342.37 | -287.51
360 260.50 363.78 152.48 114.09 217781 -57881

Deplacentnt amount(0.505,05-05) for DDy 2.8y 3)

DGl -G oG

#Strain
2
8

Fig. 7 Strain distribution chart according to
the displacement of bearing

Angle Strain(pstrain)
{Degree) Gaget Gage?2 Gage3d Gaged GageS Gageb Gage 2 Gage 5
0 4880 -8471| —1428| -1708| -8158] 28477 T - -
30 13770 2348|1772 2211 1551 37817 Displacement Strain( ¢ strain)
60 ~28450| -293661 2090 -26.23 92.03| 34485 . max 70.87] max 70.67
90 ~35399| -30869| -2308| -2876] 13248 19728 C1 - -
120 33338 | -26296| _2a62| -2872| 122904 —410 min -143.32] min -174.85
150 ~22534] -17578| -0648| 2751 6950 | -217.41
180 -6285| -5810] -2717] -2463| -15854] -390094 c2 max 157.29| max 132.48
210 138 39 6762] -2683| -2045] -11932] -48557 ; _ : _
240 278.92] 14102| -2500] 1839 —19210] 46023 min 308.69| min 22861
270 35072 15729 -2380! -18.02| -22861] -32846 max 12.74| max -974
300 322961 11105] 2270 1932| —21864] 11120 C3 - — -
330 203 94 1647 22531 -2031] —16535] 11172 min -171.65| min -168.56
360 ) “9585] - —2700] -8273| 28431 p
2821 21664 -2 ca max 217.23| max 182.05
min 16.62| min -38.90
Cs max 215.00| max 17175
gl metrgez —a—Gager min -1.67] min -30.43
e Geged  —mGaget  —e—Geges =
* c6 max 416.52] max 435.87
500 00 - .
100 10 min -90.41| min -85.98
300 00
200 00
1006 00
g0 - Table 9 Result strain values according to the
4 -100.0 . -
20000 - phase differences at bearing 2 and 3
-300 00
<400 00 .
500 60 - DX'Z Dy?. Dx3 D)/S
600 DO
Phase angledegree) Cl [-1.35e-4 | 3.97e-4 |-1.35e-4 3.97e-4

C2 1-1.35e-5 |-1.17e-4 |-135e-5 | -1.17e-5

C3 | 522e-5 | 2794 | 522e-5 | 2.78e-4

C4 | 1494 |-357e-4 | 1.49e-4 | ~3.57e-4

C5 |~75de-4 | 7.86e-4 |-754e-4 | 7.86e-4

C6 | 432e-4 | 20le-4 | 4.32¢e-4 | 2.0le-4
5.1 %
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