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Evaluation on the fretting'abrasion of heat—transfer
tubes of the Integrated IHX/Primary Sodium Pump (2)

— Fretting wearing analyses -

Naoyuki KISOHARA*' Yoshito SOMAN*!
Hiroaki OHIRA*? Shigeo KASAI*® Mamoru KONOMURA *1

Abstract

A primary sodium pump is installed in the center of an integrated
component and heat transfer tubes surround the pump. Then, the pump rotation
induces the vibration of heat transfer tubes and it leads the tubes to
fretting wearing against support plates. Therefore, the tube wearing must
be evaluated to confirm its integrity during the plant 1ife span{60 vears).
This report describes the results of the tube wearing analysis by using
vibration and wearing calculation models. In the first place, the vibration
analysis of a pump shaft, shells, tube bundle etc. of the integrated
component reveals its properties such as frequency, amplitude and vibration
mode. In the second place, based on the above mentioned vibration analysis,
the wearing analysis model shows the frequency and amplitude of the fretting
wearing between tubes and support plates and the wearing depth of tubes.
The amplitude of the pump vibration, vibration transmission paths and
the contact condition between tubes and support plates especially affect
the tube wearing, then the wearing evaluation needs that conservative
calculation conditions must be found out by surveying these parameters.
This calculation result indicates that the tube abrasion does not affect
the tube integrity during the plant life time. However further evaluation
by more detailed analysis and vibration and wearing tests are needed to

acqire more accurate results.

*1  FBR system design group System engineering an technology division
O-arai engineering center

*k 2 Innovative component system research group
Advanced Technology Division O—arai engineering center

* 3 Isogo engineering center TOSHIBA Co. Ltd.
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SEIDOVWTHRESXENESE (JU—) OWTINEBZDTENTES
(R A TIEPENAZREHIEIZER LWV,

XoT. N 7NVROKZEZERBT HAEAFICEHL T, 22 —A=512 r—
ZADTHRRENEZ SNDZN,. ETOXRHREHFIOVTH NI ZEBLTD
IR HRE I NBRNWEREGEOBEBHERE I/ e, U—IL—FD
INEWETEING, LMo T, BRAERENKEL T L —FBRES
RBHEHEELT, RTRIRAOENR 90.23Hz (7> /NT A H1) RN 46.2Hz
(FERRS) fHETEEEEFOXE&HE GRER) &Y —X1Lk.

i) /X 7IVAR & REE DR SR

)y TROEZREHETORRERED DB, EXFONY TIRHAEMET
BELEHABERENKREZZERICEBLT,. COMBICBTZNy 7IRE
BREOT - L—bhEFEL 2. BREENY JIVROBMAERHEHR
ERFOMMABEICIZ2MHTHEEEL. BT I L —MRARESRBZH
HEFELE, 3, HMTHEEEREIC 171000 GFEE) OBV OED
HELEUSIEDN (B2IN) 2&H4EL7%.
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(3) FEfTHR

FRIBERT > NT AN RVRERRA T ZTHIZOWTRARTY—I L —h
EEU W48 CIREMEE. BlEH) 20RO T -7 L — MEZK 3.2-1
EUM 3.2-2 IZRT,

D=L — R MREFICETWT, PN CAARUVFREREROT—2 L
—FOMNPBRRELRZr—A2HlAaE60E 5 L 0056+0.022=0.078
(Nmm/s) &735.

BHLAT—2L—biZ, LEFEET—% (2-1/4Cr-1Mo $RIE) 2R U TE
HEZEHNLEKERELE 321 TRT. CORCERINTND LD ITHEEE
DOEEFFESIT 0.138mm T EEME I, R TRENC K DEREIIMEEE
WIER# (0.256mm) I U TRENHD ENWDIHERMNF SN,
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3.3 [ERAE BN RBEORE
(1) NSA—FH—ANAHBRICETHFM
3.1 OV —RAFEEMNS., THX /R TEHEEBRSEROERSBEICD
WTIRETOZ ENERTE S,
@ mEHEISEEOBRIEIRETH S,
® 2EOBAERBTE—RFOY5. BRAEKIGENERRSRZRSD
HAET— FOBENRKEN,
@ REYEOLMEBMELEYD, #EOHEZE< T2 LEHERE
L9 <75,
@ BIEAEREOAL CEFEHT— RIFEELABRVES, BESEA
DR EZE T BRI/ S Y,
® HWEMEORENAEWIEEREERDEL/NS B VERENRER
BOREERMZ SN, BEFEHTE— FRELT LD, TOEE
DFMENETH S,

(2) EEBIE~ORBIAR DK
R TEHCERT 2GR EERIITESRONMBEIL TBLELANS, §iH
R BEERRL D RAEER ST BETRFICOVWTRA L.
O mERIDIER
S EIIEFARAR TR ONBIPIDAENRIEREANTNSA,
EICBNWTIERNT IV OBEEREDICRET D Z EICXVEHARR
7 NG o ARRN R EE T 5.
@ &EEE—FQO
GHREENL TR FISNTRE TFHREREV TR L FLME. B
VTR ABEDE ERBENYPTVWEEZ OND D, EBNIED SV THE
BOEMEHERELED, MBAFNCI > TAMIZRE ZMHTSE I &I
LD EEOIREEMHE LT <25,
@ EESHE~FQ
IHX /B T2 EH#EELBORATL IV EETH S LT, P IVE
DFENEET S OEFRGT— FMENT 5 & &I, BRFERGEN
ESHZ2BRICZH D, FICEZEL 2 VARHICENSRET— RidHEA
DEEBNRREFNED, HIEFAEREOREZ#ITZ LD D) VEOREE
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U NVBIEERRELAED, XHBEEZBMT S Z LiIck DB RIHT
E5,
@ ~n—X@Ei
NO—ZXREEEZ D Z X > TEHFREIE— FRZELL. ZO/HKR
ETFERDOIGEANDEEIIREN, NO—XHEIZROERERRICE ST
EDOLNDIVIREBEENOZERERTERNED, FHAFESHET
H5.
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3.4 RRIHEFEBEOWKRS (KEF)

L TFEROISBENRAZNEERBITICBUIRRANKRESRD., EEE
HAELRD, TOEDETEROERIGEEMICER L TRIHIRERT >NS
AN BERBRAZFNFRICONWTEY NI &EBRZLBELE (M 34-
1(1/2),(2/2)) «

KEE SRR OBITERE T, TONT AAREDZT— L —FOEN
REFBEHOENID BREVED, TINT D AONBREOSEDOLTE
ROBEREDRENWT—ARXDOWTY -V L —MEFHET . TDI—X
WB7NISHABEFPUTATEEZMASEE (M34-1(1/72% 118 T,
IR 0.177N-mm/s THOEEFr—AD 3FBORKRESTH o,

Ry T EABEEHICHTBHEY— 7L — b 15 N-mm/sBETHHDT,
SEY—RA LERICBITIREETHNIE. BREBRRIIYL TTHAEE
ERHDHEZEZBN5.
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#70.17 MPa #0.75 MPa
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#3.1-1 BHERT—RA(KENR)

620-2007 00¥6NL ONI

HH AR —2A
R T DERAIENE /) JRAEL 9.23 [Hz], #99 &WEEERIZG6.3 T, HHHIBIRAIT 12416 [N]
R 7O AR Bk 46.2 [Hz], 7P 7NAT A MEEIZK=0.03 T, MEEREL 24688 [N]
=Y T DEF AT IR IR
H 78— A A H 1.0306 X 10° (fEH7 1) 3.5748 X 10% (87 m)
’{”[;/i]ﬁm S 13150X 10° (§itH 1) | 1.5180X 10" ()
Ry 1.2845X 10° (HEF7 A1) 1.2000% 10* (BEJ71A)
a7 U FEo¥yy 7R Eifii Pl
EROETTNLFE NaZu K4 a0 FEICRIEERESEL. BEERERNT M vihoRz{MLTHS
it EiRAL AL ) ¥R 4t 7Y—




%= 3.1-2 RERTTFNEIRY -4 HB(KEF

A H—~A G
) - FNENLEER Gl16*
R T OBRAIENE S GOV LEEEZR G5
\ ) _ FUTNVAT A MEE K=0.02
W 7O RKRES STUTNRT A MEE K=004
71—
=Y T OEF AL 77
PR
10 1

S — KR

1/10 &

Y27 FA¥Xy v 7R

RATSNT = F— THX /B 7REROX v v TBEIZCT

IHX /R 7TRE— 70— 259 FROXy v 7ERSI0T5

78—YaF U F-AvaF Y FHOI - F A EEET ) v ACTHELCERDREZET B

NYaZ0 P-4y 270 FEOERENT =57 F—2EFICBER S

FEHOTT LI AYaFy F=—ALaZy FOERED VY MEFIZ, TR U ABROLEEZNEROT =5
v RICEENNT 2, Z0L ERECIMEREESOERER Y 0T 5,
AERIIE DO R LM S5 MR

KRR R R METHS
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%£31-3 SEEERN KEF) / BXr—2

Wi | A [He] i

1 3.2614 ERERENEMT HE—F

2 6.2915 N2 T FRESTLE—F

3 7. 0564 7u—iaF U R oA EEYT S E—F

4 8. 9844 CHERERENTHE—F

5 10. 935 7a— a0 FhbRRUBERET 5T —F

6 13. 049 R 78R ERTHE—F

7 13. 490 R, N2 F U FhbIMUNEET5E—
8 15. 694

9 17. 582 CREHEEP AT DE—F

10 17. 947

11 19. 953 =270 FhbiMIBEREESTSE—F

12 22. 034 R THRERTLE—F

13 22. 762 Ry, W=7 FhbMIBRETSE—F
14 25. 640 IHX,/ R TREE, 7n— a7y FRRET5E—F
15 28. 869

16 28. 932 CRAERENERT HE—F

17 35. 793 Ry TP ERTHE—F

18 40. 121 Jr—a27 7 FHRbRABESTE-F
19 42. 762 CRERERESTHE—F

20 44. 796 W= F T FipbIMIRERE§5E—F

21 45, 542 7a—i27 7 FhbABRET5E—F
22 48. 456 WY aF 0 FhLAMIBEST5E—F




FK31-4 PBEF NSV RAADY—NAER / KAE

HAr— 2 I ANL SER | ENE S ER
(G6.3) G16 G25
I EEAL IRETNE E ISE BN Vi NG TN N A R R
(um) (mm/s?) (1 m) (mm/s?) (¢ m) (mm/s?)

2 R 81 271 205 688 32 108
r—3wf 140 471 355 1195 56 187
1 X,/ 7HEEE 107 358 271 910 42 142

Tu—i a2y R 136 457 345 1161 54 181

IHX Nz R 8.5 29 22 73 3.4 11
- T 9.4 31 24 80 3.7 12
A& 10 33 25 85 3.9 13

FEER 44 15 11 38 1.8 59

. 1 A% 65 218 165 554 26 87
fRRE 2K 8.5 29 22 73 3.4 11
THER 8.5 29 22 73 3.4 11

620-200Z 00¥6NL ONI[



= 3.1-5 FERRHOY—AA R /7 KBYF
HEA&r—2 SUTNRS A MR SUFTLRTG R MR
(K =0.03) K =0.04 K=0.02
IREEENL e 91155 3 ISEENL B BTN SRR N
(4 m) (mm/s?) (zm) (mm/s%) (g m) (mm/s?)
- R 20 1713 27 2285 14 1142
) =y 1.3 1§ 1.8 148 0.88 74
I HX /R FHaBg 17 142 23 190 1.1 95
TJa—raF R 13 110 1.7 146 0.87 73
IHX a5 R 0.07 5.9 0.093 7.8 0.047 3.9
TH M 0.035 3.0 0.047 39 0.023 2.0
Z<{fA 0.054 4.5 0.072 6.0 0.036 3.0
EHRER 0.07 59 0.093 7.8 0.047 3.9
1 &% 0.11 9.6 0.15 13 0.076 64
#h,
AR SR 0.075 6.3 S0l 8.5 0.05 42
TEER 0.037 3.1 0.049 4.1 0.025 2.1

6202002 00¥6NL ONI



K316 =NV IDEFIMEFEDY—RLEBER FREF NSV RA) 1 KBEUFE

PHARE 7 2235 2 7) (12416N, 9.23Hz)

HEARr—2 7Y — oz B
IGEZENL | ISEIGEEE | FOEEN | REEE | SEEL | REIEE | RSN | s
(i m) (mm/s?) (zm) (mm/s?) (zm) (mm/s?) (1 m) (mm/s?)
Hoo il 81 271 131 439 204 4953 107 4953
e 140 471 183 614 225 700 37 173
LHX /R 7k 107 358 138 465 162 506 43 177
Ta—iaSHy R 136 457 141 474 142 424 39 162
IHX Seragm R 85 29 8.5 28 7.2 24 22 12
TERAfE 9.4 31 9.3 31 7.9 26 24 13
{4 10 33 93 31 8.4 26 2.5 12
IR g 4.4 15 4.0 14 3.9 12 1.2 56
1A% 65 218 63 211 8.5 37 35 13
mRE N N 85 29 8.5 28 72 24 22 12
THER 8.5 29 8.5 28 7.2 24 22 12

6202002 00¥6NL ONI



= 3.1-7

= IDETFNCFEY - A ER (RERIERD) / KBIF

kR 77 (24688N, 46.2Hz)

A — A 7Y — el PERR
PR | IREAIGERE | SEEA | INEMEE | REEM | ISEMEE | REEM | IEMERE
(zm) (mm/s?) (g m) {mm/s?) {(pm) (mm/s?) (1 m) {mm/s?)

A e 20 1713 20 1715 16 4787 15 4926
r—3u 1.3 111 13 106 4.1 145 1.3 101
1HX,/ B 7HakE 17 142 23 197 2.6 81 1.2 90
Ta—aF YR 13 110 1.9 159 2.7 97 1.0 76
IHX xR 0.07 5.9 0.097 8.2 0.17 6.4 0.071 5.6
FmE 0.035 3.0 0.051 4.3 0.18 7.0 0.080 6.1
AN 0.054 4.5 0.072 6.1 0.17 4.4 0.068 43
I 0.07 59 0.097 8.2 0.084 1.6 0.035 22
v 1 A 0.11 9.6 0.16 13 0.17 6.4 0.071 5.6
Sl Sk 0.075 6.3 0.10 8.7 0.17 6.4 0.071 5.6
TEREIR 0.037 3.1 0.053 45 0.17 6.4 0,071 56

6202002 00¥6NL DNI



£3.1-8 NO—XPIEDH—RAER FUMRE7 NS5 RA) / KBUE

PIRET L /8F 22 F (12416N, 9.23Hz)

HEAR -2 Az — ZXEIVE 10 o — XEHE 1410 1%
BN B E ISE TN B mEE BTN ST
(1 m) (mm/s?) (¢ m) (mm/s?) (1 m) (mm/s?)
- R 81 271 88 297 68 245
ey 140 471 147 494 133 4438
I HX /Ry TIREE 107 358 105 376 101 340
TH—L 255 R 136 457 143 431 129 433
IHX TRV A 85 29 12 39 13 42
FHOE 94 31 12 40 13 45
AR 10 33 19 62 32 11
FEER 4.4 15 9.3 31 037 1.2
145 65 218 99 334 63 210
ﬁju!i':
e YN 8.5 29 11 36 13 42
TERER 8.5 29 11 36 13 42

620-2002 00¥6NL ONI



#3.1-9 RO—XBHEOY—NAER (RERIRA) / KBUF

FiEEES (24688N, 46.2Hz)

BEAEr—2A ~ o — AEHE 10 {& ~ o — X[ 110 1%
IS E L IEIMEE Jryas A IR IEE THEEAL JEREINEBE
{um) (mm/s?) (1 m) (mm/s?) (pm) (mm/s?)

] Ko 20 1713 20 1722 20 1710
®7 r—3w 13 111 0.87 73 1.5 129
1 HX/Ho IR 1.7 142 2.0 171 1.8 150

Ja— a5 u R 1.3 110 1.3 112 1.3 111

IHX HaS R 0.07 59 0.25 21 0.12 9.7
TR 0.035 3.0 0.062 52 0.12 10

AERE 0.054 45 0.29 24 0.13 11

R 0.07 5.9 0.14 12 0.024 2.0

(e 1A% 0.1 9.6 0.14 12 0.13 11
N 0.075 6.3 0.14 12 0.12 9.7
FEVE R 10.037 3.1 0.048 4.0 0.12 9.7

620-200Z 00¥6NL ONI



£31-10 2259 REHe v TRABER Y~ BE (DRET VA5V RH) / KEHE

PIRET7 /3T 2 F (12416 N, 9.23Hz)

EAr—2 r—2A1 r—2R2 r—23

FREREAL | REIEEE | REEM | BEIEE | SEEA | REMERE | O SEE | mamE

(zm) (mm/s?) (e m) (mm/s?) (zm) {mm/s?) (g m) (mm/s?)
- A 81 271 79 267 40 134 73 245
=i 140 471 139 467 103 347 19 65
I HX /8 7R 107 358 106 356 79 264 33 112
To—iasn kR 136 457 135 454 100 337 47 158
IHX 2SR 8.5 29 8.4 28 6.3 21 37 124
TEHE 94 31 93 31 7.0 23 36 122
AAENAR 10 33 9.9 33 75 25 36 121
LEpEig 4.4 15 44 15 34 11 23 79
e 1k% 65 218 64 217 49 163 81 271
i SR 8.5 29 8.5 28 6.3 21 36 120
TFHVER 8.5 29 8.5 28 6.3 21 36 120

T—R1 Ry T r— V= 1HX/Ry7REBOXy v 7 B2 L LB E A
T—R2: IHX/Rr-7TRE—7a—aF 9 FEIOXy v 7EEPE L UiEER %M
F—R3:7a0—aF U R—ALaSy FEROTAT L HRESEF Y YA TEERL T, BESERS M

620-2002 00%6NL ONI



£3.1-11 2aZv REF+ v TERGER) Y~ ER (RERHRN) / RBF
WiRIR (24688N, 46.2Hz)
A —= r—2A1 r—x 2 r—23
FREISAr | REIEREE | RBEA | ISEMEE | AR | IREMEE | REERM | IREMEE
(g m} {mm/s?) (1 m) (mm/s?) (g m) (mm/s?) (xm) (mm/s?)
L Ko7 20 1713 20 1714 20 1714 20 1711
r— i 1.3 111 1.6 131 2.1 180 1.2 100
1 HX,// B 7 TREE 1.7 142 1.3 106 1.8 150 0.24 20
TJu—a23 R 1.3 110 1.5 125 2.0 165 1.0 85
IHX N5y R 0.07 59 0.072 6.0 0.11 9.0 0.11 9.3
FER S 0.035 3.0 0.043 3.6 0.066 55 0.068 5.8
AR 0.054 45 0.065 55 0.12 10 0.14 11
FEHEIR 0.07 59 0.072 6.0 0.080 6.7 0.039 3.2
o 1A% 0.1 9.6 0.12 10.5 0.15 13 0.063 53
2Ry 0.075 6.3 0.080 6.8 0.095 8.0 0.063 53
TEVER 0.037 3.1 0.044 3.7 0.064 5.4 0.063 53

e 1 BT lr— = 1HX /R TREMOX v v TREME L U HEER 2 M
r—R2: IHX/ Ryr7RE-T7u— 250 FEOX v v TREE L LIciESERR 2 0
&-zs:7u—v1§¢F—ﬁ9;77Fﬁ@?»ﬁyﬁz%%%+b97AT§%miT,ﬁ@@m%ﬁm

620-2002 00P6N.L ON[



—- 06 —

#3112 GERAEBROETIMEFEY—RAER FRE7 NSV RA) / KEBYR

IMBET 37 277 (12416N, 9.23Hz)

ERT—2 EAER R 2 RS o AR R EEEZ L 20
NEENL R IREFTNT SR INE E BN R NLEE

(um) (mm/s?) (gm) (mm/s?) (z m) (mm/s?)
o zl'\“:/7° ‘ 81 271 81 271 80 271
br—w 140 471 140 471 140 470
I HX / #B7iaee 107 358 106 358 106 358
Ta— a5y R 136 457 136 457 136 457
1HX a5y R 8.5 29 8.6 29 9.0 30
T 9.4 31 95 32 9.8 33
AR 10 33 9.9 33 10 34
kEpE 4.4 15 44 15 43 15
1 AE 65 218 65 220 9.3 31
R i 8.5 29 8.6 29 9.0 30
TEREIR 8.5 20 8.6 29 9.0 30

6202002 00¥6N.L ONI



#3.1-13 EREBROETIMEFEY—AAER (RERERN) / KBF

WEARENE S (24688N, 46.2Hz)

EAr—2R FLE R R 2 EEE I TREREEFZB LA
MREEAL S BT B IEEENM V=S TENE AL B hnEE

(g m) {(mm/s?) (¢ m) (mm/s?) (xm) (mm/s?)
- s 20 1713 20 1713 20 1713
r—u 1.3 111 1.3 111 13 111
I HX /R 7R 1.7 142 1.7 142 1.7 142
Tu—a Gy R 1.3 110 13 109 1.3 110
IHX Hasy R 0.07 59 0.069 58 0.06 5.1
TR 0.035 3.0 0.051 4.3 0.036 3.0
AR 0.054 4.5 0.055 4.6 0.046 3.8
EEER 0.07 59 0.069 5.8 0.06 5.1
_ 1A 0.11 9.6 0.12 10 0.06 5.1

REVE

N 0.075 6.3 0.070 59 0.068 5.7
TEVER 0,037 3.1 0.051 43 0.036 3.1

620-200Z 00V6NL DNI



* 3.1-14 m%ﬁhtwwﬁﬁ%ﬁﬂ—ﬁ4ﬁ%(%EETVN§>Zh)/kﬂﬁ
FURET T 27 (12416N, 9.23Hz)
A — R DR J5 IR
I BN JEINERE BN SRS
(g m) {mm/s?) (zm) (mm/s?)
. Ko7 81 271 90 318
w7 r—v 140 471 18 59
IHX,/ 87k 107 358 15 51
TH—25 R 136 457 17 56
IHX AL asH R 8.5 29 16 54
TR M A 9.4 31 17 57
&R 10 33 16 55
LERER 44 15 238 9.5
. 1A 65 218 64 217
BRE N 85 29 16 54
TERER 8.5 29 16 54

620-200Z 00%6N.L DNI



#3.1-15 TEERhLEOOMRESHT—XIBER (FEkiRS) / KEF

HifARIRS) (24688N, 46.2Hz)

EAr—2 I 5 R 5
INEZEAL RS E INEENL & N iE BE
{um) (mm/s?) (pm) {mm/s®)
. Ry7 20 1713 20 1715
w7 F—u 1.3 111 1.9 163
I HX /R 7 Ree 1.7 142 22 185
Ta—a5 9 R 1.3 110 1.8 155
[HX HaFT R 0.07 5.9 0.59 49
TEI R 0.035 3.0 0.65 55
Y. X3 [ 0.054 45 0.62 52
LR 0.07 5.9 0.17 15
1 A 0.11 9.6 0.78 66
(R kg - 0.075 6.3 0.59 49
TEER 0.037 3.1 0.59 49
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HAHMLTF A% Lo
TE Ay 7V & Ef
75, #LTXFMIZ

NODE 10 W/R=0.0057 S/L=0.0000
. FN =0.4421 FT =0.0091

0.6
% (X10-%y

1.9

igd 5.

[=3VE XI5 40F]

« 2T~ F(BEHEE : 9. 092Hz)
*9.280z (Fr A7 2A8) CHE
(T o7 AEEICE LTy
BHHZHT 35 %E&M)

K3.2-1 73

IHX PUMP |-TUBE RYU-F1 H14/01/15

[T—2 L— MRV —D 2]
W/R:U—27L—} [kef -mm/s)
S/L: T U & [mm] .
FN : ¥BHHERATE [kef]
FT : R 5 MR ATTE [kef]

DANZEBERT—Y L~ ¢ (KEIHR)

620-200Z 00F6N.L ON[
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- RULATIT7
<
2<
Fr
\-_ N
f- 1
¢ | —
2
¥

[{Z8E X&)
» 3T — F(EFHE : 46. 097Hz)
- 46. 2Hz (FEtkRhiRFT) Thndg
(FEERR AIRE BT B by
EBHEEZE T 2IFEE)

3IXREHE—RD
ME] izmbiEn
IS 7 AR

I

b LAY

A Y 12 k> TR
MERY FEICRELD L,
HEIMLITIT AL »
THE 23y 7V & Ef
T35, FLTXFmIiZ
g3,

NODE 4 W/R=0.0022 S/L=0.0000
FN =0.3511  FT =0,0005

0.0 D.4 0

8 1.2 1.6
X X1

IHX PUNP 1-TUBE RYU-FI H14/01/1%

[D—2 L— Mg Y -V 2 K]
WR:7—%#L—Fb [kgf mm/s]
S/L: 30 & [mm]

FN : 25 mEATFE [kef]
FT : B G ERmrE (kef)

B3.2-2 FREMBADIZEDZZRT—I L—F (KEF)

620-3002 00%6NL DONI
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x3.2-1 GRAELERTS7—I - MNEEEERE (KEF)

HE PR E, St e
&g (m® min) 636
B FakiANxn (mNa) 76,725
F 07 ElEEE (rpm) 554
Ty FVARMES (N) 12416
TN F/ AR RS (Hz) 9,23
FHERIRA ) 24638
TeERME B (Hz) 46. 2
TN AR AC L B
Y=#—b (Nmm, sec) 0. 056 3. 271 31
FEikEE T X B _
.22 B
7=4-b (Nmm,~sec) 0-022 B 3.2-2
EAMNIZLD 100 (EFHF THY CTOMRETHE
7-4b—b (Nmm,” sec) ) Bick 3)
T-—p OEE (Nmm, sec) 1.078 (o> % 0.018 BHTHEEESICEET245)
R 60 4£ X 0. 92 BEREE 2% & L
2-1/4Cr-1Mo  #8 (at
3 —-14
LEERER (B%5) (m®/Nm) 2,13X10 550°C) 05— 2 % LV
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IHX sy R 0.22 22 0.26 25
TEHEE 0.23 23 0.28 27

AR 0.21 21 0.25 24

LERER 0.20 19 0.20 20

1 A% 0.22 22 0.24 24

fobs

faRE Sk 0.23 23 0.25 25
021 20 0.24 24

TEHER

6202002 00¥6N.L ONI



xR 4.1-6

NA—-XAED Y — AR (HIRET7 NS RA) /7 PEUF

FRE T > /35 A F (9716N, 10.0Hz)

EA A —R ~po— X 10 % ~p— XMHE 1/10 fZ
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