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Study on the Performance of Ball Bearings at High dn Values

By Yukio MIYAKAWA, Katsumi SEKI
and Masayuki YOKOYAMA

The need is becoming more and more urgent for gas-turbine bearings to be operated safely
at very high speeds. Experiments were conducted to investigate the limiting dn values
and the running performance of two deep-groove ball bearings (type #6206) equipped
with an outer-race-riding cage and.an inner-race riding cage respectively, and angular
contact ball bearing (type & 17206, # 30 BNT) operating with dn values ranging between
0.3%10% and 3X10%. Test bearings were rotated by an air turbine of 15.5PS at 100103
rpm. As for the bearing load, a thrust load only was exerted and was varied from 25 to
200kg. Turbo-oil of mineral oil base was used to lubricate the test bearing and temperature
of the inlet oil was varied from 30° to 120°C. Qil was supplied to the bearing by a
single nozzle and the flow was varied from 0.22 to 3kg/min. Oil jet velocity was
constant at about 20 m/s, irrespective of the oil flow.

The following results were obtained :

(1) When the dn values increased above 1.6X108, bearing failure often occurred,
the limiting value (the dn value at which the bearing temperature rose rapidly or the
bearing frictional torque increased suddenly) depending on the oil flow. The greater the
oil flow, the higher was the limiting value. But, however much oil we might supply to
the test bearing, seizure of the cage often occurred at its race riding surface, indicating a
lubrication failure. It must be concluded, therefore, that the cage locating surface is the
most difficult and important lubricating area limiting the high speed rotation of a bhall
bearing.

(2) The outer-race-riding cage-type bearings were found to give the best over-all
performance based on limiting dn values and bearing temerature, as compared with the
inner-race-riding cage-type bearings. For example, the outer-race-riding cage type bearings
(type § 6206, § 30 BNT) operated successfully at dn values of 2.8X10* and 3 10° respect-
ively. On the other hand, the inner-race-riding cage-type bearings (type # 6206, £ 17206)
could not be successfully operated at dn values above 1.6X10% and 2.2X10° respectively,
because it is inherently difficult to lubricate the race riding surface of the cage. It was
concluded, therefore, that $30 BNT is best suited to ultra-high-speed operation.

(3) It was found that the bearing frictional torque was given by the following
equation :

M=APo{ BZgd NeQ4
Where M is the bearing frictional torque, P the thrust load, Zg the oil viscosity at the
bearing outer-race temperature, N the shaft speed, Q the oil flow, A, B, a, b, ¢ and 4
are constants.

(4) Supposing that the total bearing frictional heat is removed by the oil, we can
estimate the bearing temperature rise by use of the bearing frictional torque equation. The
estimated bearing temperature rise was given by the following equation:

At=AZ 8PP NeQ-¢

* BR4ATE3 A4ERM
» HWREIAL-T
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where 4t is the difference between bearing outer-race temperature and the oil inlet tem-
perature, Z; the oil viscosity at the oil inlet temperature, P the thrust load, N the shaft
speed, Q the oil flow, and A, a, b, ¢ and d are constants.

The estimated bearing temperature rise equation agreed quite well with the observed

data under various conditions.
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Q=1kg/min
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Q=1kg/min
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S
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HRIGRE

(a) » X 1% (b) Znv2%k

= : $30 BNT

£ : lkg/min

: 90,000 rpm
: 50kg

: 30°C

22 /72rkeHEAFRNEES A

»7zo

HEAE FHTEWZE (46206

4.1 E£ANE
BEHEESHTRERA L LT—RNICERA ST
B Ldb, KFRTIRIZILDEALCE#HZIZON
TERBRY TR Tre IZRABNIHNEETHE LS
HOERTVOREIAROTNYEBEBEFITHAH &
EZx bbb, TABYEMIROT Y EEE EEL
LTHERBIHOIRBRLTHIZ b, FREEO
RKHRHR, BREEVEEEBICKS BB RITT
ThHHHLTFHENS, Lo TRATEHMTOE
BBENHREONLIREBNEP LY Z LHHEEK
B0, REREAFR L LTRERE, Sdemdsu
HARWEADOSEE D 5, 20 ) bEERACRES
BEREARESHEZELRT VW EDFRIIAZ LESR
, —RBITHRERD B VIRRREABHEV LR TY

7 2 BRI BV, / ZLREESEAKLE O/
BEmohficBE Ak, / U5 L KRR & o
HEE 8mm ThB, Yxy FEEROLTHh OMNE
ZENTHH 20m/s —ETH 5,

¥R tbb VLRI 27 X MjEIX 50kg
—%, MAQRER 30°C—ETH 5,

4.3 HBRMZ

HERETI3 §6206 40 SP FL@TTH 5, &
RBIFHIERELHBEET, BAHIRARENR
Thb, FREMAETCEN 23 RT X ik
HEELT5DRINCHAEERT TH 5,
E2RBMROTHEETRT. BRXO¥EFAMTIER
25~35um L AEDOS5FERID ORIV KRELLSTH
%, THREHOE T CRESNEORRE LRV AR
I iAMEL, TXE0BPBTFHEINLLDTH

2 HmmX §6206(SP)

%, Anderson® LEIMGZ HET ($215) DT EBROEZ mm 9.525(3/8")
BHBENSROBEY L~ WRENE D bIR MoK 9
BADOERIPHESIOEREL TS, LLEDL W+ 4% % 51.5~52.5
LOFRVEBRCHHTH AL HRIKBEL TRE ﬁ#ﬁ%@%ﬂé} Wi % 50.5~51.5
B — 7 b A+ CHBESRRIITTOARL, S A& mm 52.8
KBTI FEFEEIRTEA L E X0 $6206 MR & mm 40.4
OHEEEH LI L, DWTRETHRTEA LS 7YTATEL #m 25~35
Aleon TR, WL IERET 52 Lict 5. RRERASS AREN
1.2 EBEH RAT &% mm 03510 o5
2, 3 ETTTRBN1c ¥, KHRICHOW G4 E Ry b EE mm OJ%i%%
BHLTE L. / VBT, 7 XLERED X
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3o HWZDITDEVRUT 10~16m 2 & 577,

4.4 RBER

27 X MG E 0k, AOEEE 30°C —E i ERF
Lt ToRERMRICT T 2#RAREE, 7 XV
fB LUBZEEMOPMEE, BEILI/BIUVE
FREEENE OKRLES AT, BEEEKIM

& dn HiZE1) 32 EMZTOMERICET 2%

Ry b RMARY%ES

—14.0— ,
47 4T 2.
l%%{-ij*m 9
1 T
i t 1
| L@
& o
¥
[ ] : !
| B, “_t_ ,_bﬁ_i_
| i

B 23 REgHFOER

13

# 0.22kg/min Tt 60,000 rpm, 0.44kg/min Tt

70,000 rpm, FofEOMHE T 80,000rpm itk X %

£ 3 WMTEARE, AR, EErLr, ERR:EER
(ADEE 30°C, 232 +i5®E 50ky)

wE Q=3kg/min (F# 24°C)

Peo ZHERINL EOREE CRARSFICE LV ER
FETAILBD oD TH B, TOBRREIERC
DNTHRHETHOLRDTHRNBD, 2 CIERE
BELITO, (3RS BXEOEL 5 2 FHEic ki

@E&]M‘ﬁﬂﬁﬁ&l&iﬁiﬁ& FwmAEE | BEEtLy | B @ %

rpm °C (7 22 @) | (Emimw) °C kg-cm %
10,000 33 32 32 1.23 53.1
20,000 37 35.5 35.5 1.68 45.0
30,000 41.5 39 39 2.12 40.1
40,000 46.5 42 43 2.57 36.4
50, 000 54.5 46,5 51 3.00 31.2
60, 000 64.5 51 52.5 3.41 29.2
70, 000 73 54.5 74 3.78 28.8
80, 000 84 59 90 4.00 26.6

Q=1.8kg/min (FE®E 24°C)

B &% % | 63AEE | S wa & | 2 ue g | BErrs | B @ X
rpm °C (7 Zrf)°C (B:@f|) °C kg-cm %
10,000 34.5 33 33 1.13 60.0
20,000 39.5 38 38 1.50 54.2
30, 000 44.5 42.5 42 1.86 45.0
40, 000 51.56 48 47 2.20 35.2
50, 000 60.5 53 57.5 2.57 32.4
60, 000 73 58.5 73.5 2.89 29.5
70, 000 85.5 62 90 3.17 30.0
80, 000 100 69 106 3.35 28.0
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(£ 3 Dos%)
Q=lkg/min (2@ 25C)

B & X | mEAGEE | s mE K | s wE E | KBy | B OB %
rpm °C (/ Zr@)°C | (K@M °C kg-cm %
10,000 36 34.5 34.5 1.03 65.7
20, 000 43.5 42 41.5 1.35 56.4
30, 000 51 49 47.5 1.64 46.3
40, 000 59 55.5 54.5 1.85 35.1
50, 000 71.5 62.5 69.5 2.13 31.5
60,000 85 67.5 88.5 2.39 32.5
70, 000 102 73 108.5 2.62 33.9
80,000 120.5 80 130 2.82 33.3

Q=0.72kg/min (gE 23°C)

H & BEARER ﬁ?ﬂh i B E LAY ' §F %
pm °C (7 Maﬂ)"C (BE@m) °C kg-cm %
10, 000 37.5 36 36 0.97 69.5
20, 000 46 45 44 1.24 62.7
30, 000 55 52.5 51 1.48 53.7
40, 000 64.5 61 58 1.65 42.0
50, 000 76.5 70.5 70.5 1.87 41.1
60, 000 94 . 80 88 2.11 42.4
70, 000 112 89.5 110.5 2.30 40.0
80, 000 131 101 135 2.48 37.0

0=0.44kg/min (ZHF 25°C)

M & XK HZHEEE Hwa K A E EE A B #F =X
rpm °C (s ffvﬁ'l)°C (E@fH) °C kg-cm %
10, 000 39.5 38.5 37 0.90 71.8
20, 000 50 50 47.5 1.15 58.5
30, 000 62.5 61.5 58 1.34 50.7
40,000 74 72 67 1.48 40.3
50, 000 89.5 84.5 87.5 1.67 38.2
60, 000 110 97.5 115 1.87 41.7
70, 000 134 107 139 1.95 35.4

Q=0.22kg/min (@ 24°C)

mH & K MR EE Hwm&E E B hm A E EEg o B 3 =
rpm °C (/7 Z2r@)°C .| (B@E@) °C kg-cm %
10, 000 44 43 41.5 0.82 70.7
20, 000 59.5 59.5 57 0.97 54,0
30, 000 74.5 73 70.5 1.13 4.4
40, 000 90 87.5 84.5 1.21 37.8
50,000 111 106 110.5 1.32 40.5
60, 000 138.5 127 140.5 1.42 41.8
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@B Tr (30°C) i & BB LR (Te—Tr) LEE
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X (1) »HRREE LR IEEFER TIX N7 [ ¥ #, N (rpm)
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Tor ik, @ (kg/min) /+ O//
> . )
. Qami/////.
;Q 101 044+ f;;fﬁ““““““
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200
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T T 17T
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W &, Q (kg/min)
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0 $215 OEBRERTIR, N oKz 1.2, Q o
FBEIE —0.36 Thoke T h b OEEIIEHIZIOR
X, RBRECHHRY, EHEMOME GRS
dn fERERE>ThRVACHET NS0 LEL
bhb, ThHEROFMIROVLDTEEZ ML 701
TRHAT %,
FROKBRRESILED X 5 X M EY S0kg —
FRRHLIELE TH 50, M 27T RESIHNKER
Tg OMAREE Tr (30°C) »b0|E LR (Ts—
Ty) L2572 AELOBEO—HTH S, X7 2
P EOKIEIT 25~200kg THB, XF X M HED
hne LLEHTEEFFIIARLEZ, ZoETH
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JEEEEN LRI M- T A Z LiFFLh TS, L
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(TB__ TI) oc ZIO.%~0.6P0.13~0.17N1.44~1.7Q—0.41~—0.58
(5)

THOLbOTIEWTED, ThE2ROERFO/NLS
BODMEY (Te—T1) OKEk %43 5 IZ/IEL T
%o Ei3[EER 40,000~80,000 rpm, M 0.22~
3kg/min, 25 z }HE 25~200kg, MAOEE 30
~120°COBHE TII R 5,

4.6 BB hHOBRKE

K26 ILRLAcLSRBEZ AV MZTOMTEE
ERT (R CHHEFAT AL, 2 ROWN
FHROAY g EBTIRBMBEIR L LTERT 2
CEERTLDTSH D, Lichi» THMOBRE FHE»
LMANDIEHBERD D LIC L > ThHHS R YRS
THIENTES,
RKARKIOT— s LHELYHM, BEEMO
Wi L moLRIVRE (BEiBLEh L oo
BEODEANTHLLT) THD, M 30 i3FE4 0k
R oMOERINES Hy L OER L OBZREFRL
b DThH D, MOLRIEHIEEEO®MmE & b
ML T3, —HHBEVZBEHAL, &%0

X4 moBRRE H e HEHEK
(MADEE30C, 2352}

WREE LA THMENSZ VY ETLEZ L
DOV S THOKRBAVBHAKE LTHERALTWA S
EERLTWS, [ 31, ¥ 32 pMoLRIRESH Hy
AR N 3L0WMEQ LolMETH %, M3l »
b Hy £ N rOBBRIEI@REE LRcsy 23 LRAL
< 40,000rpm #8r L TR ->THk DY, 40,000rpm
YU EOEREL TR

H(,OCN1"3~]'68 (6)
ThobbEhd, N OfEEO/NL 539 0E» (Ts
=T OKEZZHICHIEL T B,
K32 25 Ho & Q Lo

HoocQ°-47"’°~39 ( 7 )
ThobIhb, kx Q DHEEOKE 31258 (Th
—T1) OKRKEHIFHSRMEL TS,
PLEOKRIERT 2 MGE 50kg —EDL & TH
20, R3BIHMOLRIRES Hy L 27X MHE P
LOBBEERT, Ths, ELIT

HDOCPO.IZ'-O.IS (8 )
Thobahd, EEEVEL (Te-T1) OXiks
12 P ofgBix/ph &,

74 & 50kg)

wWE Q=3kg/min

m & X -] R KK S L RINE
rpm (7 Zr ) PS (B:EM) PS PS
20, 000 0.44 0.36 0.80
30, 000 0.78 0.52 1.30
40, 000 1.10 0.68 1.78
50, 000 1.63 0.94 2.57
60, 000 1.96 1.36 3.32
70,000 2.54 1.85 4.39
80, 000 3.00 2.25 5.25

Q=1.8kg/min

| & X Wk IRE S W% IR S & iR A
rpm (7 <rf) PS (E:@f) PS PS
20, 000 0.32 0.38 0.70
30, 000 0.57 0.48 1.05
40, 000 1.00 0.52 1.52
50, 000 1.35 0.77 2.12
60, 000 1.73 1.11 2.84
70, 000 1.97 1.59 3.56
80, 000 2.41 1.80 4.21
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(# 4 0po3%)
Q=1kg/min
H & % MEIXE A R IE A SWRIRE S
rpm (7 Znf) PS (E:fM|) PS PS
20, 000 0.25 0.31 0.56
30, 000 0.49 0.39 0.88
40,000 0.79 0.41 1.20
50, 000 1.08 0.60 1.68
60, 000 1.21 1.03 2.24
70, 000 1.39 1.31 2.70
80, 000 1.59 1.58 3.17
Q=0.72kg/min
|m & Wk I g A MBI E A MBI EH
rpm (2 x @) PS (E:@@) PS PS
20, 000 0.19 0.30 0.49
30, 000 0.36 0.39 0.75
40, 000 0.61 0.40 1.01
50, 000 0.82 0.57 1.39
60, 000 0.99 0.85 1.84
70, 000 1.23 1.11 2.34
80, 000 1.46 1.32 2.79
Q=0.44kg/min
| &= ¥ Wk E b i g MBI E
rpm (7 X1 fil) PS (BaE@) PS PS
20, 000 0.18 0.22 0.40
30, 000 0.32 0.30 0.62
40, 000 0.53 0.32 0.85
50, 000 0.70 0.46 1.16
60, 000 0.85 0.73 1.58
70, 000 1.05 0.81 1.86
0=0.22kg/min
H & X Rk I 7 W% XS 2 BRI 77
rpm (7 xrf) PS (B M) PS PS
20, 000 0.14 0.15 0.29
30, 000 0.25 0.19 0.44
40, 000 0.38 0.22 0.60
50, 000 0.48 0.35 0.83
60, 000 0.61 0.50 1.11
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i ~ e 70000
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ME, To EEmodmalE, T: 3EHEMoA
ARETH 5,

WEEBMROBREEERF AL T AL, X (1) 25
D2EDL DI BY,

H \
"= T T R
N=nNINE
_ Tp—Ty g (12)
UJ——”——TB_TG
 T-T,
E= Te—Ty /

ZZie, T wWZAREE, To AKER, 2
RMADEE LATEEOHEIC L 29K, 72 111
I X AR BOPETH 5,

Yo MERTRESIORKE» LHMT 30T,
ERMOMTAROEELEREEZZLT 2 2IHILHK
Htsrl, R (12) D g BRATHHLDOTILNT
&b,

o Tep—Tr  Trp—Ty )
m=K( et~ )+
=K(p—1r)+1r
 Top—Tr
7p= —————TB_ T,
_ Tip—Try
”R_ Y‘B— ’111

Trr—T71
Tr—Ty

(13)
ZZ, Top ZEMMOBEMMERE, Tir
BrEwmoSHAEEMERE, K REEE, 77 TEEM
I X 2RO E, 1r RYHAMIC X 2BETHEROY
RTH b,
X (12) »oMOBHYREL W LEHTAY LA 2K

TIEAIE 1eCpQ EMMIS LI L TH B, 21
FHEMEEIEMANBERZET I T I vwoT
MR OBREY » 5, BEMOLBIE Cp ki
0.4~0.6kcal/kg-°C T—E LT 3DT, Q ¥
SEZOBIN, Ll Q OAEHLETENS L
2T 7 EETEE 0T, R (2) o Q o
KAELDNDIHICEDEE h OERE R LR,
LAB->TRWIRALDIZ Q 28T 3L L biz
g BWRKILAEILTH %,
K3IDF—-5EHNTR (13) »oHEmMiIc & 2%
WO E 7z, 78, 1 RHETHLERSDIO KR
%o (X 42, [M 43, [ 44, X 45, [0 46, [ 47 1}
#£3, X5»LEER K FXUMOBRKTESE 15,
7z, 7p LIOEH N LOBBEEZRRLAEZLOTH 3,
WFRM OB WENE 7r ZEEEOHME L icHD
T35, Thicd LEEMOBZESE 7p (2EEK
ORML EHIBBIBAL, BETREMECIL
T 100%H 5T E L EIEL TV 3, 20 b5 100%
PEENS RO EHTEEL L THZIREEL
HoTW307T, BETIIETAREEL Y L EEFS
RSEHEORENE L COMBEEMEEVRTIG
BRIV LEL BT Th2, ZOLH5EET
i 7R ICHEL T 7p BIERIAE {BEMORT
BRIEOLOTREVDTH Y, EEETIIEER
b 30%FTEICET LEEMBELHEDT 5 7 HEEM
SXROBTHROMERTH S 72 3 7 L D $ 10~30%
BEEMLTOARTERD, LB - TEERLY
MESEBTLIZEY 72 #RKIEHZLITELES
TS B 7o LEA2~4T IR B B3 X 5 i i
WPT B LD T 7r AL, ¥i#0.22kg/min

£5 ZELEHEBISIG2MOBARBOYE 1r, 7p, 7 LHEXK
(MAOEE 30°C, =5 2 & 50kg)

7R %
GIR
o E kg/min

pm N

3 1.8 1 0.72 0.44 0.22
20, 000 78.5 84.2 88.9 93.8 100 100
30,000 78.2 86.2 90.5 90 9.9 96.6
40,000 72.7 83.7 87.9 89.9 95.4 95.8
50, 000 67.4 75.4 78.3 87.1 91.6 93.8
60, 000 60.9 66.3 68.2 78 84.4 89. 4
70, 000 56.3 57.6 59.7 72.5 74.0
80, 000 53.7 55.7 55.2 70.3
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(%5 po3x)
7P %
B & I
%o & kg/min
rpm
3 1.8 1 0.72 0.44 0.22
20, 000 78.5 84.2 85.2 87.5 ) 87.5 91.5
30, 000 78.2 82.7 83.3 84 86.2 91
40,000 78.8 79.1 84.5 81.2 84.1 90.8
50, 000 85.7 90.2 95.2 87.1 96.6 99.4
60, 000 100 101.2 106. 4 90.6 106 101.8
70,000 101 108 109 98.2 104.8
80, 000 111 108.5 110.5 104
7E %
| & K
o & kg-min
pm
3 1.8 1 0.72 0.44 0.22
20, 000 78.5 84.2 86.8 89.8 92.7 95.4
30,000 78.2 84.6 87.2 86.8 91.5 94.1
40, 000 74.9 82.1 86.7 86.2 90.8 93.9
50, 000 73.1 80.2 83.6 87.1 93.5 96.1
60, 000 72.3 76.6 80.6 83.4 93.7 94.6
70,000 638.9 72.7 76.4 82.8 84.9
80, 000 68.9 70.5 73.6 "82.8
Q=3kg/min
s G
i< 100}
i
53]
=
% % NX\X % ,’E
o
o ~—
&5 C T
5
8]
&
E:S K
AL
e
b=
O . N . : . . .
0 1 2 3 4 5 6 7 8 9%10*
[ #% ¥, N (rpm)
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5.3 R

HBEZIIAIELFL $6206 Y40 SP HEEHT
T, REBOEANARNVAREANTD 3 J75T »¥HE
T3, REBOERLX 84 KR TH, SREAIIC
BIA2LBRLLBMRATIEBAIRLT VI S
RHEHEARRCE LR T 2. FREOEAT T &
0-25@8:%,7 mm T, MEOJE BE ST
TEE, BRORDAEVRRLRIEIEIZBIT 5 L F—
Th b,

5.4 RRER

A7 A MGE S0kg, MADBEL 30°C —EizfE
Rl EoFERHMBIINT 2 BRAMER L 208
Bk 2@TaAREE, / LR IUCETEER
OEMRE, BE MLy, BEERLOEREO/KREY
6T T,

LT, LOZEBREREFOZ, IHERATF7 X M
B, MAOREZELLAERL b b ¥ TR
L, BHIANDBHROBBCE IITTHERERAS
ROBEEBIZOWTERT 3,

5.5 FEBR dn &

AIETER~N L HIC §6206 THRFFBLIBRTEA
Lick &1k, thik 0.22kg/min Tk 70,000 rpm,
0.44kg/min T X 80,000rpm, 0.72kg/min T %
90,000 rpm, 1~3kg/min Ttk 95,000 rpm TC#ZTO
BET DX EL T, dn AT F h £ h 210X104,
240X 104, 270X 104, 295%X10% TH -7t “hizwL
BREREARTRALLLEREORRLELSKR,
WTFHOWBRIZEOTHIES2ZD 3 2% 50,000~
55,000rpm TEZHhETHAD LN T b EBHIRE
RETELUOESHEZRL, JWIERT 2 s,

# 6 MTEE, g, EEtALr, BEReEERK
(MADERE 30C, 272 #HE 50kg)

Wi Q=3kg/min (E@E 17°C)

@ & MRAGEE | bW A B | B wm R F o EEraLs | B OFH X
pm C (7 Zr@)C (BiEp) °C kg-cm %
10,000 32.5 31.5 32.5 1.02 32.7
15,000 34.5 32.5 34.5 1.18 27.0
20,000 37 33.5 37 1.32 22.4
25,000 40 34.5 40 1.41 21.2
30,000 43 36 43 1.50 18.5
35,000 46.5 38 41.5 1.57 15.2
40,000 50.5 40 52 1.63 14.1
45,000 54.5 42 56 1.69 13.7

50, 000~ 55, 000 g o &
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Q=1.8kg/min (F# 18°C)

b &% X A RER B A E W E B EEL L B & =®
rpm °C (2 zr@)C (EE{) C kg-cm %
10,000 33.5 32.5 33.5 0.94 38.8
15, 000 36.5 33.5 36.5 1.09 32.8
20, 000 39.5 35 39.5 1.21 25.9
25, 000 43 37 43 1.31 25.3
30, 000 46.5 39.5 46.5 1.37 20.7
35,000 50 41.5 51 1.45 17.9
40, 000 54.5 44 56 1.49 16.5
45, 000 59 46.5 61 1.55 16.5

50, 000~ 55, 000 g ox

Q=1kg/min (EH 20°C)

B &= X B E #ﬁ?ﬂsiﬁ;& B A E EE N1 H # X
pm °C (7 zrfi)C (EE@) °C kg-cm %
10, 000 34.5 33 35 0.88 44.2
15, 000 38.5 34.5 38.5 1.03 - 39.7 .
20, 000 42.5 37.5 43 1.13 25.3
25, 000 47 40.5 47 1.19 25.4
30, 000 51.5 44 51.5 1.23 20.5
35,000 57 47.5 58 1.26 17.2
40,000 62.5 50 63.5 1.32 17.1
45,000 67.5 52.5 68.5 1.34 18.5

50, 000~55, 000 g ox

Q=0.72kg/min (F&E 21°C)

M & K R E Bwm A E B & E BEZELL o H &#3 =X
Tpm °C (7 zrf)C (E:@m) °C kg-cm %
10, 000 36 34.5 36 0.84 52.8
15, 000 40.5 37 40.5 0.97 47.8
20, 000 45 41 45 1.07 30.8
25, 000 49.5 44.5 49.5 1.11 30.6
30, 000 54.5 48 55 1.18 24.2
35,000 60.5 51.5 60.5 1.22 20.8
40, 000 66 55 67 1.24 21.5
45,000 71.5 58 73 1.25 25.0

50, 000~55, 000 gt o x
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(% 6 Oo>3x)
Q=0.44kg/min (£ 17°C)

B | WEAAREE | S ouh | S| B oW R ) EE oL | Bl X
rpm °C (7 Zrq)°C (Esmm) °C kg-cm %
10, 000 37 35 37 0.80 52.8
15, 000 42 39 42.5 0.92 50.0
20,000 48 45 48.5 1.00 29.2
25,000 54 49 54 1.05 29.2
30, 000 60.5 54 61 1.09 23.0
35, 000 67 58.5 67 1.12 20. 4
40, 000 73 62 74 1.13 22.5
45,000 80 67 82 1.14 26.8

50, 000~55, 000 BEF > X

0=0.22kg/min (=@ 20°C)

B o % iy 52 41 oL g o ow g BEowh oK BE#E b oL = ST .
rpm °C (7 zZnf)eC | (E@M@) C kg-cm %o
10, 000 40 37.5 40.5 0.74 50. 8
15, 000 47.5 43.5 48 0.79 42.3
20, 000 56 52 56.5 0.86 18.5
25,000 64.5 58 64.5 0.88 23.4
30, 000 73 65 73 0.90 17.5
35,000 81 71 82 0.91 18.0
40, 000 89.5 76 92 0.92 27.2
50, 000 98 82 101 0.93 32.5

50, 000~55, 000 BEF D =

J XNl

X 85 BEF D\ ElF O SR

dn fETIX 150~165X10* T, SMREAD LS TRE
WIERTL TS, BETFDEEM 86 1RT X 9 iTshR
ERITIIT B LI L L AL DRI BIOFRIFS DR
W (KEIOMEFT) 12EL T3,
CLEDRERS B 627 & 5 IR0 RN L T

0 AR BRI

KA ZORAMEHICIERIC K E R EEEZ ST LT
Wh, DEICZ ORFERFENTE O MHED RA O
WWEDX I RBHETEEL T 3 BB LI
86, [X] 87, [ 88, [X 89, [X] 90, [X 91 3% 6 Dfh
B BT sMERE T OWMALEE T (30°C) 7

This document is provided by JAXA.



T, =T, (°C)

Al MR L v

R SRS R, T —T; (C)

A FE AR TR 284 5

50
Q=3kg/min
o YMEEN( 2 L1 {HE5NER)
do O NEREN(/ AN D5 NER) 100
A NEEEN (7 Zn . {44559Ma0)
N TR LR
30"‘ —~
S\i
197
201+ =
=
10+
0 0
0 5x10*
[l 8z ¥, N (rpm)
86 ETEELF, BEFXeOEK
50
@=18kg/min
40 ~100
30 g
x
%
20} 24
=
10
TN0--epoeco0
0 1 1 1 I 0
0 1 2 3 4 5x10*
[6] 4% 2%, N (rpm)
87 WTRAE LY, BEERLOEK

This document is provided by JAXA.



WENMREELR, T,—T, ('C)

MR INGEE LR, Tz—T, (C)

F dn {31 5 TER ORI T 2 %

5
Q=1kg/min
‘@
401 00
30+ —_
§
x
B
20+ 10w
4
—-e
10+
0 i 1 1 ] 0
0 1 2 3 4 5x10*
Bl #% 2, N (rpm)
X 88 #$EZLRE, EEXRLOEK
50
QR=0.72kg /min ®
N . o)
ok MERE LA 0o
AL ———— HHEF
- o)
301 g
S
W
20 . 3
x
10f %
0| 1 I I ]
0 1 2 3 4 5x10*
[ 5 & N (rpm)

89 EmRAK LR, BERLEEK

This document is provided by JAXA.



54 PR FHE AT ARG 284 5

60 ®
Q=0.44kg/min
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BTRNZEHICEEI AP BRTII@HIATRICH
PEDICEY CHEEER MY 5 2 EPA—KGE
KL THZORHEHRMNICT I HETH S, 20D
EP B> THRERIRAREAICHEL TEETR

90

Q=0.22kg/min
80 °
701
— WREE LR
——- R

_60F
L
[y
| 50 100
=2
M" ~~
o 40 Q
od x
hiril
§ 301 =
- 50 &

20+ “~\‘. _____ 'y

10"‘ b,’ \O—"‘d

0 1 1 1 i 0

0 1 2 3 4 5x10*

o % #, N (rpm)
M9 #EFLRE, BEERLERK
ELLRFITHB LV B,
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LERREBLARLEOMBROFRE LS LEZOH
BTE%i} 2.8mm THAZ &2 bEEREKEI
WL 5 %, ZOXHRLEBEAREADRR dn
EDARRABREE THERT 2NE I LS LD
L BB, ZOLEOEFRLWMRMGAEE LR %
86~91 IZHbH¥ THRLEY, VWThoHEizsh
TH/ AN ERFEBLARMIZ S LIARBAI KT
X0 L EERIAEEML, BRARERE LR
BELES, LEL/, ALEERFEBLARHICSO
LVEOEE I 71 45,000rpm ¥ TRDLNTH S
S, 7 ANERRERLAKHIRIS L 35000pm ¥
TRAECEDLORTH Y, Tl LBEEE2 ST
HLEULODKEBEB I LEHERLOVWTERE
TAZ MR LRT, THRBINFRREO T
BEMESRET XA LI LERLTEY, Lo
T) AN ERHBLARHEEOZESRIBEERLK
THTAREBEE LR LVENDOTH 208 AAERFES

This document is provided by JAXA.



& dn fHiIck) 3 EWTORBIET 2R 55

EARMIZBWZEE XD LETOERT L,
ULOERNOHLNZ L IREAREERDOAN
B3 ORBREE RO BROEN L 2 EEO
BIRIZ s TRADLRREAT / A0 R RHE L4
REOPRIZAT 72 EREERRBEATH 258D
BET 0& 3K, AREART/ AL EEREBLARME
i 7e TOFLEBEBRB/PES L E LY LHEN
KED. FIETRNZLHIRE@ERPKENLNS
LREALZTE@MTLEST 5 MBS BB FS
ITRbON D DR ORI IERITENTH 5,
L7ehio TEERRET 0 FHREE AL T 3RF
T, X 86~91 KW TEFEDOKREIVIZ TR
BEEABPETLTOWAZERIAERLTNS, L
PLERETET 2 ORIEFRBRES5KR IAD
EREORERORAETH 200, ZZ0RELE
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AREIDLVH ZEPRABEBEEETAZ LK
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ERDLVIRTHIFRIEENTD 5, ZhizxL,
R (b) DAREATIRERBLARMOT X (K
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SROBEESOBERICX 3R LALELLNE, &
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ERT. MAORE 9CLETIEAL TN 53,
THRAET LR S EEESENEHERE
AWNELBEPREL BRI DEELBI S, LI
Do THARRE 20~75°CHTH, #WXIMERL
# (Ts—Tr & Z; roBEFKIGEUNII
(Tp—Tr1)oc 20408 (42)
Thbob&h b, RFHEEO/NL 539 OEH (Ts—
Ty OKIZAEICIEL TN S,
HRAMIARAE LR LTLLEZRAT 2 L8MU
ig]td
(Tp—T1) o< Z0-4~0.5 P0.32~0.3 N1.3~1.55()~0.39~~0.85
(43)
ThobT I LN TEL, FRTFOHBPONLSIED
oD (Te—Tr) OREBEIIFIEL T 2,
SREACEST 2BIREE LFOEBATH 5
HIEOR, (5) REHEEBICKIT 20T, AREA
2B 3 EAMEERT 45,000pm TH 3 Z L bi
3 CRIBICIT 2AMRERORE LA, FIED
F—Ihb
(Tg—Tr) o Z10-36~0.85 P0.17~0.3 N'1.05~1.23() ~0.47~-0.68
(44)

ThobIhb,
X (43) R (44) LEHEBLT Z;, P OfER
IS LV, AREARLEL TABREAD N o
R AEL, Q oI, T h BAKREA
B L TAREADEERN /NS MICL 2555
BYBNDTH B, L ZHAREATHR (40)
KARLIEE S/ XV RFS LIMREISOTEE
REMAIED L, ARBARKEKEBELTHEEAD N
OEFIINEL, Q OBBIRKRLEL S, T h LK
OB OVTHEBETRLE B Z LT 5,
5.7 BEBoBRRSR
RTRIEHLRDFRH, BBMOBIRENB
JUHOLBRIELTH S, K 99 ZETOKERMLD
MOEBIE S Hy LEEHE 0BFREFTRLELD
Thb, MOERIVES Hy LEEHS X UME Q
L oBRITE 100, X 101 15
Hyoc N1-3~1.4
HyocQO-44~0.34 }

Thbbih b, N TREED/NE DR OMHED, Q
THRISEOKE 23 DED (Te—Tr) OKE 543

(45)

27 Mo ®IWE S & HEK
(MADEEE 30°C, 25 F#E 50kg)

W Q=3kg/min

| & X W E A WmE g N EHBRIRE
rpm (7 Zrf) PS (E:@E|) PS Ps
15,000 0.27 0.18 0.45
20, 000 0.38 0.23 0.61
25, 000 0.51 0.30 0.81
30,000 0.70 0.35 1.05
35,000 0.97 0.38 1.35
40,000 1.17 0.44 1.61
45,000 1.49 0.49 1.98

Q=1.8kg/min

m & X WmE K S MR RE A 2MWRIXE S
rpm (+ 21 f) PS (B@Em) PS PS
15,000 0.20 0.18 0.38
20,000 0.33 0.22 0.54
25,000 0.46 0.28 0.74
30, 000 0.67 0.30 0.97
35,000 0.82 0.33 1.15
40,000 1.03 0.37 1.40
45, 000 1.20 0.44 1.64
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(F#70o38)
B & XK Wk IR 8§ hH Mk IR B A LR IE
pm (, xrp) PS (E@f) PS PS
15, 000 0.13 0.17 0.30
20, 000 0.27 0.17 0.44
25, 000 0.38 0.21 0.59
30,000 0.54 0.21 0.75
35,000 0.70 0.23 0.93
40,000 0.81 0.28 1.09
45,000 0.90 0.35 1.25
Q=0.72kg/min
B & WBRNE S mEINE A 2HBINE 5
rpm (7 zrq) PS (E:@M) PS PS
15,000 0.12 0.17 0.29
20, 000 0.26 0.16 0.42
25,000 0.34 0.20 0.54
30, 000 0.47 0.21 0.68
35,000 0.58 0.22 0.80
40, 000 0.67 0.27 0.94
45,000 0.73 0.37 1.10
Q=0.44 kg/min
[ & X b R A W% Eh 2 RIE 7
rpm (/ zr@) PS (E:@E@) PS Ps
15,000 0.10 0.13 0.23
20,000 0.22 0.11 0.33
25,000 0.28 0.16 0.44
30, 000 0.39 0.15 0.4
35,000 0.48 0.16 0.64
40,000 0.52 0.21 0.73
45,000 0.57 0.29 0.86
Q=0.22kg/min
H # X mMBEIE B wW® I H RIS
pPM (/7 zrf9) PS (E:@Efm) PS PS
15, 000 0.08 0.08 0.16
20, 000 0.19 0.05 0.24
25,000 0.23 0.09 0.32
30,000 0.31 0.08 0.39
35,000 0.36 0.10 0.46
40, 000 0.37 0.19 0.56
45,000 0.40 0.26 0.66
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HIIIEL T 5, 5

N - - N - N=40,000rpm .
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5.8 hAEADMIRODRE
E8RFE6DF— I HHNTHERCSTIRAEZLF
FE TSRO S ERMBICIT 2 BRI X 2 85O
Zhk pr, BEMIC X 28RO E 79, 2EOEBK
BOME 7 LEEEKE OBBRTH 5, X107, X
108, [@ 109 B ZORERLAIEDOARERICIIT 288
BLhpbeTRRLICLDOTH S, ARERD 7p 13

EEMELS DRV DT 2 B BT b ERER
25 100%H 5 ik ER L EERLARERICEH 5
IDLATHB, LAL 78 BARERICBTZXY
LARERETLTV S, ChilSMREAREBLTA
BEATREIABCHMBA D E L KEFOMYB+7
BAZBETEIZLELBRTI D TH 5, &
NDEORHTEFEELIHIZOVTHS LAKREARD

# 8 FSELHBBCIITIHOBRKBOYE -, 7p, 72 LEHEXK
(HADERE 30°C, 27 2 +#E 50kg)

R %
b &= ]
B kg-min
rpm
3 1.8 1 0.72 0.44 0.22
15,000 55.6 53.8 52.9 66.7 75 77.1
20, 000 50 52.6 60 73.4 83.4 84.6
25, 000 45 53.9 61.8 74.4 79.2 81.2
30, 000 46.1 57.6 65.1 73.5 78.7 81.4
35, 000 48.5 57.5 64.8 70.5 77 80.4
40,000 48.8 57.1 61.6 69.5 74.4 77.3
45,000 49 56.9 60 67.5 74 76.5
7P %
[ & %
v wE kg-min
rpm
3 1.8 1 0.72 0.44 0.22
15, 000 100 100 100 100 104 102.8
20, 000 100 100 104 100 102.9 102
25,000 100 100 100 100 100 100
30,000 100 100 100 102 101.6 100
35,000 106 105 103.6 100 100 102
40,000 107 106. 2 103 102.8 102.5 104.2
45,000 106.2 107 102.7 103.6 104 104.4
nE %
m & X
BB kg-min
rpm
3 1.8 1 0.72 0.44 0.22
15,000 67.9 69 71.6 82.6 89.5 87.8
20, 000 61.2 65 71.1 81.6 89.1 87.8
25, 000 56.7 65.6 71.5 82.2 85.3 85.6
30, 000 57.1 66.4 72.3 80.4 84 84.7
35, 000 57.2 66 71.5 76.6 81.4 84.3
40,000 57 65.2 68.7 76.7 80.7 84.6
45,000 56.8 65.2 67.9 76.5 82 85.6
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NpRERO—@ER 115, & 116, X 117 2R, ’
hh b EEERICISH B BEE L L 2 iE i = DZB=1(7)
Moc Zg0-8 N0-80Q0.15 (51) Z o /-(::Z 2
ThbobEh3, & A7
118 3R 111 o SOMTEBICKY 24K Zp = ‘éz;;?ﬁo/; >
ERD, K G) O ZPONSQRB TRELULER N I ”7‘17%‘07‘- —1
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WTRKICBBELARR VDD TRLE, Thd | e
B LA 7R (Bl) TREERTEAZLNHLN B | V
Thb, X118 1 HEE P 7 OFEBEIE M, (kg-cm)
EE2 2] o]t i
M,=10-4Z50-5 N°-8(0.15 (52) |
THbbh&N b, KL, Zg ik cP, N iz rpm, Q
i kg/min THHbT, i
B ML 7 OFEHEH Mp(kg-cm) (3% 119 55
Mp=2.3x10-% P07 (53)
ThobEh3, 7L, Pix kg THoHb?,
UrehS o CHEME b L 712 015 ettt

M=2.3%X10-2 P0.74.10-* Z z0-8 N0-8(0.15
L5,

(54)
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o

[y

-

MR PV DIEEEE, My (ke -cm)

e
—_

T N Y

e

-

| IR SNSNN SN SN N I S |

[y
S

HROBEBRBELAERN Hp(PS) 3 (54) » HE
TRLERADE S B,
Hp=3.2X10"7 P*TN 41,4 X109 Z -5 N1.8Q0.15

100 1,000
# &, P (kg)
119 gEErL 7 0EFEERE L HE
3 —*
//ﬁgﬁw
[ ]
//

(55)

it3¥, Pix kg, Zp i3 cP, N it rpm, Q it keg/
min ThHobTI LXK (54) OBEILZ 2
BLERLTH D,
HEOARENOERE P 7RIRATERTE R,
M=7X10-2 P%-542.5X10-8 Zz0-4N1-3Q0-3  (56)
X (54) LK (56) LxBT AL, P, Zp DIsH
RAREADIII PAREAL D DREV, ThikR
REANOEEEELD 45,000 pm Th 5 izt Lok
EATH 80,000rpm T, —BRREEKSEL (Ts—
T1) O/PNZIMFERETRN L S RBEBRELR
AZLRBETI LDOLEZOR %, N ofs¥iti
R 0.8, AN 1.2 THEEDIZTH I,
KEBTRABOEB I 72RELTHWAIEND
AREADEEH K EOORAK L RREOEATD
TNDERICE B EEIbRD, QOHEELAREA
DD MBHREARL D BAI0Y, ThidAEEAD
HERMWIIEERICEBL THEHTRIER I NEINE
Lick3b0EExbhb, ThbLA(54), K (56)
D Q OEBEIMIAOWMD » (HHERCEET 5 L
DTHA15, BTHARICHBA Y EOHREANTI
QOIEEMPIMEAI Y LHELRIDORYREE X
bhd, B1201k 2 5 X MK 50kg, [@EEE 40,000
rpm, ¥t 3kg/min i2kiF 3 L &0 (54), K (54)
PHEELEAREAS IUAREAOER L 7 L&
WEAEST 26E Zp LOBRKT H 5, X 120
PHLBALIEY D A—BEREZSO TUUREARD

/'/ ~
/ //“*/*;

E

©

2

s

N

RN

¥

# 4

I
P=50kg
N=40,000rpm
Q=3kg/min
0 ;
0 5 10

HRBEIESKE, Zp (cP)
X 120 B A7 ERFREASTK

B ML 7 IEABREAL Y LH 0% KTh b, FE
BRTIAROBEILERELTLAZ LG, 4
REALAREAOEE L 7 OZINR L EFSD
EANRCBT A2 TNVERICHY T EE 260, &
DREREOT Y EEVEE ML 700 ) K& il
EEHDTL A EM¥bY, ILREHEEKINTE
DEI—-BRKELR B,
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5.10 MBREEROKER
BIE LA CFHETK (55) DEHEEBERENPL, B
BRAOLEPMIC L > THLELRS L LTEHREE
ERERDHBLEOEDL IR B,
(Tp—Tr)=9.6%10-8 P*-TNQ-0.78
+4 2)( 10—8 ZBO.le.BQ—O.es (57)
Zg/Zr & (Tp—Tr) OBRTHBH, SMEEARI
HE L TARRBRAROBZMGEE LR OBAESEN
Zenb, (Ts—T1) ORMISLR (28) L (29)
PHWAZLETR, Thh bEREFELEFLLT
(Tp~Tr1) OXRNMLLRIABEIN S,
(1) (Te—Ty) HihisER (7~20°C)
TB‘_‘ TI:5 4 X 10—-5 PO.GNO.&Q—O.GG(TB_ TI)O.lb
+6.5X 107 Z;0-43N1.63()-0.54 (58)
2) (Tp—T7) BREZHEE (15~40°C)
Tp—Tr=1.4X10-4 PO-84No-77Q~0.6(T'p_ T7)0.-33
+3 4X 10—8 ZIO.SSNI SQQ-OAS (59)
£ (68), X (B9) IKFWTEE LY OIEHBIH
CESCELIHEERT A L
TB_TIOCZIO.38~0 43N1.39~l.63Q—0.48~-0.64 (60)
ey, #RTFORBONL 5139 OED (Te—T1)
DREHIZIECHIGL T 3, FERFOHEEITEHZI
REFEFROERR (43) THHH L HEL Ti3EY
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B L FABICER L 0RERHEE S O TERg

REELROEURERDZLO2FD L H L& B,
X (655) OEBBEENT ZpON' 80T jZHH
Tarz lichdnb K2 oEEBREENE
ZgOSNL-8QO16 TGP+ 2 L[X 121 @ k5 a YR
(55) BRMYTA2ZE®#RLTV %, £ DMUOFHEIZ
DVTHRIERBEZTAL, FLHTRRLEON
122 ThH 3, M 122 |2 4 T Zp"ENL8Q018 ¢
1x108, 2x180, 3x108, 4x108, 5X%10°% iz 354} 2
BEEEHLWELOBRERDZEX 123 D X 5
Y, Zhd b
Hpoc P03 (61)
&t
L7ehs-» CEEREE S Hp(PS) (38 (85) iR
DIRATEMTE 3,
HB=5_6><10—10 ZBO.6P0.33N1.8Q0.15 (62)
fe7=L, Pt ke, Zpix cP,N i3 pm, Q i kg/
mni3IThohT I ek IXTEEBRLTH B, K (62)
FRWTHI B R LRICHTRE LR 2R3 L
(1) (Tp—Tr) WML 285G (7~20°C)
Tp—T;=3.0X10-7 Z0-43P0-28 N1.53()-0.54
(63)
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(64)
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b’j{ﬁ% é: %@K (64) D Zlo.aspo.zaNl.saQ—oAs -—C;
BBELUIKERT b 5, BEF 10,000~45,000 rpm,
& 0.22~3kg/min 0TI (64) HHZL TF
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Tl) Eit (64) 1) ZIO.SSPOJBNI.MQ-OJS ?gﬁbfc
HBRTH2, M 125 h 6HLIRX HKEHERHET
i1 2R E R O EREIERBLE L,
HHELELR (64) LTHEL T B,

This document is provided by JAXA.



& dn {Hick i) 3 EMT OB 2R 73
100
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PEDESILTHRERICSIHT 2EEILY, #
THELRLERFLOBREERAT A LVTE
Too SMRERICHEB L THREADEE L7 HBEL
CINEVR L2 2D L THIIIRERE ERIEEOIR
HSDEL, A A3), X (M) KRLELIZARE
RO N ofgHbkEL, QOHEEM/ NIV OIESE
EBNS S HOBTHROE 78 b/AENT LTk 3
LDTH %,

5.1 5 O#RA

BHZTEMT $6206 TRSEAKRTEAL 2L
EOBRAMREREUCRIDARBIIT 2MTERE L
FAOBE L7 g OO, MBEEOMOEFICX
STEDEHREEININEHLMIZL, HEDI
RERDORER L HEBRE L,

(1) AREAORR dn HIRATETHRNL S i,
¥ 0.22kg/min T 210X 10¢, 0.44kg/min T 240
X104, 0.72kg/min ¢ 270x10%, 1~3kg/min it
285X10* Th -7, ARBADRER dn HiILT
NOMEIZ 3 TH 150~165X10* CHRERICH
BLTRKBEETT 3. WTFRbBEIT2ZE, XLo
ERAOFRRBROEARATCELTEY, ZOBRR dn
HOHBIARERTIIWMZIATRL TR LHBTOE
RF W XN OFIHO RFEROEAEIT LT X
WD TH B, Lo TEHEIRBREREANSRL
LTAHABEARL ) BAREAPEL T3,

(2) HEEMIT X ARTBOER 72(%) IHmE Q
(kg/min) D ABE LT, AGEAI LOHNKRENT
J ANERFREAR L ORBERORRICHIT L X
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(OlemEA) 7e=82Q0"
(RWREA) 7g=70Q°%
TREND, HFREACEEL THREROMORE
FEhRIEL, ECHBORKIVHEERELL., =
ARG L TAREAOBZAREE LA IIREA
ETF3LVLKRTHE, THRAKRERIARER
HE L THPEZARCAY#D, T hbbEER
DINSNWZ LR EALDT, BRECHEAREAVEL

CKFITHAZ LERTHDOTH 5o

L LRBERTY , AR RES LGRS <
EEBREPREICHML D 5, 20k EOMOBIH
SR

7g=90 Q00

LY, SMERARBT ALY HEAL, @MTEE L
AIFEEE LB, LHLERE dn B LMED, L
Do TEEE, MOMZTBOBHBORNIBHIHEE b
AEEATHY, WZoT O LKAV, &
HTHEERPKEV LARCE BT 2ER0T I/
AN DR EORFROENTICERNTHERBT 2
CENEBELEA, 0L REHNALATLERK
RERBEAFRE L THAREASEL T 5,

(3) dn fHT 135X10* ¥ T OEBITI T TS5
BRE Tp OWMAORE Tr »H0MRER LRI,
PRI

(TB— ’I‘I) OCZIO.4~€).5P0,22~0.3N1.3~1.55Q-0.39~-0.55
ThbbInd, KL, Zr BHAOREKIREKIT S
WO, PRIRX7ZMEE, N EER Q 1M
BT, &0/ si350MEd (Ts—T oKk
BIEOICKIEL T %,

4) FEEMORIRE S Ho 1, EPMI

Hyoc Z;0-35~0.45 P0.22~0.3 NJ1.2~1.4()0.44~0.34
Thbobbha&Nb, Z1, P, N 0o/t 51% 9,
Q DKo KR 5135 0ED (Ts—Tr) DKz 33

FIERIEL T %, WRARAEE LR L L HEL
TEY, FMETENTZMKHE b (OB ELT
BebWnTnAZEERL TN S,

(5) HNWMEADOER dn fHiIzVThoMmBRICINT
3 150~165X10% T 545, dn {HT 135X10* ¥T
R AMTOBEBEIMREACSIT A LERLLAE
e UTHHERTHY, BB LY M(kg-cm) i
UM EEEIRAR S Hp(PS) i, Th £haimic

M=2,3%10-2 P74 104 Z50 5 N0-8Q0-15

Hp=3.2X10"7 P*TN+1.4X10-9 Z50-5N1.8Q0.15
TERRTE D, 12720 Zp BETRE K17 20O
METH 2, BLLLTE, Zpix cP, Pt ke,

N i3 pm, Q i kg/min THHH T,

SREACHBL TRBREATIE N O
Vo ZHIAKRERTIIRRFBORATED T~ EE
PHROBEB ML 7S LEWED TH 5, L
LAMGEARLBL THREAOEE L L7 S0
», BEEMWNEOOERREE LFIXAREA
LD HREWN,

(6) BEHOEFIMIZ LI THLEDRBLTS
&, BEEBBEREHOER, L EEBERICIST 58T
AmEE LR (C) ik

Tg—Tr=1.8X10-8 Z;0-38 P0.25 \'1.89()-0.48

Lisdo kAL, Zr ik P, P i3 kg N i3 rpm,
QX kg/min THobhdT, 20 L HKEBEEXER
P oEINCEWRRE LR OEERIERIEL IEHI
LL—8T3,

oW Fr¥aiSEWT (#17206)

6.1 FaME

4FE,S5ETHEATEMT ($6206) DRE dn i b
IR ZHELMC LY, AETRTY¥a27F
3 ($17206) ORR dn HL BEHBEZHOIET
3o ZOEROEZTIIT/FRROERERE Y FARY
RIE{HWDBhTEY, ZORR dn i L WTHERE 8
LR T A LRERENLV S THEHPAEL,
SELRVWTRALEWZ (§6206) ORRA dnfl
CRREBEATRAVRENZEEERITT L E2RL
Teo THROLERFBEIRTEALRLL EORR dn
{HE & 0.22kg/min T X 210X 10¢, 0.44kg/min
Tt: 240X10% 0.72kg/min Tt 270X104, 1~3
kg/min Tix 285X10* TH-7d, ARTEALL
LERMER ph Y 150X165X104 IZ K
BT Lice ZHIZAREATIIMGRRICHEL T
ZRFCHBAVEL, POWTARASTZHLRD
PIDEEELRSTV ) LD RO RFBRDOEA
HCITEEN DTS, SHLEMETAREATI
7 ANHORFROBHNEDERT 5 L TOBERRY
WE—HREIAREY Csh it & 0FRE L
23, TORBARERACHBRL TARERIEET
ELLARFTH Y, AREAORR dn iz BDH 57
DICRFIOLZESLEL RS, SETHRAREARE
WTHEETHPEZIRICAYRLTVRFSEREA
NWBZLREHTRAE dn i BEDB/AT L BB~
D, BREMBRI > TLEORA dn X 4R
TARETH B, $17206 ORFERAFTNINREN
THD, ZORFEMHT $6206 PENEETH S
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& dn HicEsi) 5 KT oSBT 2% 75

ERL7 2/ —AEIETH 2, LI TRRE dn i
REFTHRFSMHOBEIRHTAZLLTE %,
6.2 EBEH

2, 3 ETYTTREN Y, XERIHWEHEY
BRLTE L, / ALVIIRERFE L AR L OHBRTOP
REZE, 7 XAk ARSRE & ORI 8mm
T, Yy MEEROWTHOMER IO THH 20m/s
—ETH b, LARIZEDLLRVERY / ANET 1
T, J ANERROEARCI V. Thildhes
/) ZN, JZXLERBOZT X MIERIC WS
BEDWTHERETR -7, THHRDVTIRE
DOEREET B,
FREARIEDOLARVED 27 X MEFER 50kg
—%E, MADEER 30C —ET3 %,

6.3 HERmZ2

KBTI SP o $17202 7 ¥ X . S EMTT
b, BEEI 7/ —VEERLAKEET, RF
BRAFRABZAREARTD 5, RERBEZ TN
RO S DT, {RFFRITiE $6206 iwkiF 32X 5kpo

#9 HE#X #17206(SP)

BMROBEE mm 9.525(3/8")
RO 11
BRI 2 48 % 51.0~52.0
ﬁ*&@%é}Wﬁ % 50.5~51.0
¥ A deg. 15
BEHEREAFR 2] °F Ja
FRHEME 7 2 ) — A#E
BT &% mm 0,4i8:(1)2

E O N -3 mm 0.155+0.05

HA, B2 BT 2»0mAa ¥k S0 T
REL TN, RIKKRBR#EZOTEETRT,

6.4 ERER

27 A MHE 50ke, MALBRE % 30°C —FTRER
Lzt EOFMRMERISH 2REEER S T0818
KT 2EMRMRER, 7 XV L@ EERO
PEMRRE, B 7, E@EELOEREOKRE
#z 10 k2R,

# 10 BTEE, AR, BEELrz, BERrOEX
(WA CEE 30°C, 232 & 50kg)

wE Q=3kg/min (F@§ 24°C)

| & HRXIAREE WA B Bt A& E BEE Lo H @ =X
rpm °C (7 z1@)°C (E:Em) °C kg-cm %
10, 000 33 31 33 1.15 46.9
20, 000 37 31.5 37 1.42 41.1
30, 000 41.5 32.5 41.5 1.64 35.0
40, 000 47 34.5 46.5 1.75 30.6
50, 000 52.5 36.5 52.5 1.85 27.0
60, 000 58.5 40 58.5 1.95 24.4
70,000 65.5 43.5 66 2.03 23.3
75, 000 o

Q=1.8kg/min (8@ 26°C)

I = § HEAREE wma K o & K BEE L L B @ X
rpm °C (7 Znf)C (E@Em) °C kg-cm %
10, 000 34 31.5 34 1.07 50.4
20, 000 39.5 33 39 1.33 48.4
30,000 44.5 35 43.5 1.51 43.4
40, 000 50 37.5 49.5 1.62 38.4
50, 000 56.5 41 57 1.69 34.2
60, 000 64.5 45.5 65 1.77 31.2
70, 000 72 50 73.5 1.82 28.4
75,000 BT O
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(# 10 oo 3%)
Q=1kg/min (@& 27°C)

m & HXARER A K g wm A E EE8 LA B # ¥
pPmM °C (7 Zrf)°C (E@m) °C kg-cm %
10,000 35.5 32.5 35.5 1.02 53.8
20,000 42.5 35 42,5 1.24 53.3
30, 000 49.5 38 49 1.37 50.8
40,000 57 41.3 56.5 1.47 45.7
50, 000 66 46 66 1.53 40.0
60, 000 76 52.5 76 1.58 34.1
70, 000 87.5 59 89.5 1.64 30.8
75,000 Bt o

Q=0.72kg/min (FH 30°C)

m o WX GEE & B | B AE | BB B @& =®
rpm °C (7 zrf0)°C (&:@f) °C kg-cm %
10, 000 37.5 34 37 0.97 57.2
20, 000 44.5 36.5 44.5 1.18 58.0
30, 000 53 40 54 1.28 56.2
40, 000 61.5 45.5 62 1.36 51.7
50, 000 70.5 51.5 72 1.41 46.1
60, 000 83 60 84 1.44 38.5
70, 000 e o x

Q=0.44kg/min (EHE 28°C)

[EIR 7 - WMEAREE | B wmE K | oW B F EEr LY BE &3 =®
pm °C (7 znrf)°C (B@f) °C kg-cm %
10, 000 39.5 36.5 39 0.92 59.7
20,000 48.5 40.5 49 1.08 64.8
30, 000 59 46.5 60 1.16 64.5
40, 000 69 52.5 70.5 1.23 60.3
50, 000 80.5 60.5 83.5 1.27 52.8
60, 000 95 73 99.5 1.33 43.5
65, 000 BETOox

0Q0=0.22kg/min (8#F 25°C)

| & ¥ WM RERE HBEwmaEE WA E EE LA B # =X
pm C (7 zr@)C | (Bilf) °C kg-cm %
10, 000 42.5 39 42 0.86 54.8
20, 000 56 46.5 56 0.96 67.0
30, 000 68.5 55 69.5 1.04 68.6
40, 000 81 66 82.5 1.10 67.8
50, 000 94 77 99.5 1.15 59.8
60, 000 106 92.5 120.5 1.18 50.5
65, 000 EBrox
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X 126 132 10 DGR bl Z SR EAE & [MliEE L
DEIREZHR LIS D TH %, & 0.22kg/min,
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NETRDLPTH - LEEINTH LCEBHEEL T
REICHAL, b TERETHIOMT > %
B, 2oL TOMZIMGERE T 70~100°C L K
P, BEFOERIOTFRLK 127 IRt LA, T

BT B e 7

DS RIDRFFERDOEANMTZAEL TR Y, 72/ —L
BHRDSIRIL L 2T 2 WL LB L TR Y A2
BV 572 Z E R L TV %, X 128 13 RA
dn HEMWRLOBERERRLZLOT, 72K 128
SO 72 48, ST B 2%AR FRhT
(#6206) DERFFEREZMGD 2 VIIAMTEA Lz &
DIRA dn L HbH TR LTz, #6206 TRIFHEEA
WTHEANL L TORA dn fE13 HEICEIH2 < 150
~165X10* Td - 7205, #17206 TIIRFFB/RAS R
BEELUABGENTH AL 2bLT T ORA dn
fET R L, #6206 OAMGREADRA dn fEic
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x10*
300
/./' #6206 (FHEEMN)
{/f $#17206 (P94 M)
200 “/:
=
-§ #6206 (NIREN)
I\\L S A G VR v\
=
100}
0 1 t
0 1 2 3
ih &, Q (kg/min)
128 BRAE dn L WE
N TUN B,

$6206 & #17206 L TREEZOABIELHRL,
L - TERRNOXEGHLHET 2 LRE2Y, &
HTOBET OZEFXOTHhOBAEL /) TLDEHAOEF
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WINEHEHETI LRI DX S5k b, X140 i
K11 OR»OHMOLBINES He LEEH L 08
FERRLICLDOTH S, MOLERIUESH Ho LElEK
¥ N BIuowmig Q LoBRER 141, X142 iR
o M 141 ik T Hy & N b oBFRREZ|
BE LRI B LB 40,000rpm FHNE L
TRE-T3H, 40,000rpm Pl FOEEERKS &
2rtnL

Hyoec N1-1~1.47

Hoyoc (QP-36~0.26
ThbbEhd, k¥ N Of¥ONL 5125, QO
BEOKE B35 0MH (Ts—T1) DK BT I

(70}

MIGEL T 3,

PlEDRERIT R 7 2 MFE 50kg, MALEE 30°C
—ERBTLLETH A, AFR MREL 25kg »»
5 200kg, MAOBEEE 30°CHe 90CREIL 72
LEOMOERNES Ho L 27X MHE P, WA
ORI 2MOE Zr L oK

Hpyoc P0-18~0.25

Hyoc Z10-3~0.5 }
ThobEhsd, PRIV Z; OIEBONLSI1ED
OfEY (Te—Tr) ORI BIZHITHEL TV 3,

P EERET 5 L MOLRINES Ho REEERT
Hyoc Z0-3~0.5P0.18~0. 35 N'1.1~1.47(00.36~0.38  (72)

(71)

Xl mo®mRE H rEHEXK
(MADEE 30°C, 272 +HE H0kg)

WE Q=3kg/min

| & K o I h oI B H STHRIRE S
rpm (, zr@) PS (EEM|) PS Ps
20,000 0.13 0.42 0.55
30, 000 0.24 0.60 0.84
40,000 0.45 0.73 1.18
50, 000 0.68 0.87 1.55
60, 000 1.07 0.99 2.06
70, 000 1.49 1.20 2.69
Q=1.8kg/min
| & K Wk X g A WOg I & A £ HRIRE H
rpm (7 xnf) PS (@) PS pPS
20, 000 0.13 0.38 0.51
30, 000 0.25 0.51 0.76
40,000 -0.40 0.64 1.04
50,000 0.63 0.81 1.44
60, 000 0.93 0.95 1.88
70, 000 1.24 1.08 2.32
Q=1kg/min
B OB XK Wk IR B A Wk R B H L HIRINE 7
rpm (7 A f) PS (EEM) PS PS
20,000 0.11 0.32 0.43
30,000 0.19 0.47 0.66
40,000 0.30 0.57 0.87
50, 000 0.46 0.69 1.15
60, 000 0.72 0.75 1.47
70,000 0.98 0.88 1.86
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Q=0.22kg/min
| &= kI E A wmk g h SWMRIRE S
PmM (7 zr ) PS (E:E@) PS PS
20,000 0.06 0.19 0.25
30, 000 0.08 0.28 0.36
40, 000 0.12 0.38 0.50
50, 000 0.20 0.45 0.65
60, 000 0.33 0.49 0.82
3
W, Q (kg/min) 0Q=3
/xl.B
2 o /
R
] / 072
= ] . g +0.44
= //+/
"~ ¢’ / /D 0.22
/Jr a
g/Jf/D
D/D
0 1 1 | 1 ) L 1
0 1 2 3 4 5 6 7 8x10*

This document is provided by JAXA.



AR % D, Ho (PS)

Pz EORBT AT 284 5

10

5
B
o
£y
3.
x e,
NN
AN
N,

——

N

01 1 L t 1 1 S S |
10t 10°
o] 4z ¥, N (rpm)

X 141 phoWinEH & HEXK

100
[A#%%, N (rpm)
_ /D/'N=70,000
= | ! % 60000
& ;;)/D 50,000
ES x| 40,000
-'i 1 //X/O/?/A/
E - P . /~r/‘l*/ o 20,000
B I —
+ —
/G
a
0-1 1 1 i 1 1 i1 1 1 1 11
0.1 ] 10

i &, Q (kg/min)
X 142 whoBILG & il

This document is provided by JAXA.



A dn T 3 EMR ORI 2%

THLbhTIENTE 2, MRIREFLARLL XS
HIELTOBZ 113 #6206 KHET 3L B2 L TH
3,

RIEET $6206 DREFBRAFR I MOBINE iz
BETEBICOOUTRULD, 0L ERABEAI

87

HEBL TAREADBBEI/DE O 7 > R OB Ix
BARBLAEBELCH -, E@EMOBRINES
PAREATREABIZET LT, §6206 (AKRE
M) & $17206 OBFEEREEDIZ I BET/I &L
BHEHABEETH20T, ZoLx0moRIIEL® K
B5ALM143, X144, [145 0L Stk 3, BE
DEERFESE D 2 DBIHEOHBII T XD, *
DEMIZDONTH B &, BEMOBINE 12 BERy

H
7 0 . s
5 Q =3kg/min ! ZLOORE L BIFEL O, 727 L 60,000rpm
/ U EDEETH #6206 ORILE iz $17206 L b 3
4
]
/
41- 7
—— $#17206 / 4
o~ ——— #6206 (SHEREM) J Q=1kg/min
& /!
& x i &AL 7 / <H,
& B o ORI ) / i ki ~ 33— #17206 s
Iy N : / 7‘0 4 w /
5 aﬁﬂmmwumh;( g 2 —~— #6206(5HaKN) i
R ’ 4 = ’
B2 / ) ol < Ve
= / %y’ / = 4
= 2 / 4 s 2F /
5 ! 4 = /
= X / / . / e Hy
£ AR A - S
7 ’ / & B s
4 “ % ‘ Y e
// *// e /‘”" & / /o’/: g \HP
1t s 7 = . S
/’ X “d /’d x 1F e 7 s~ oy
)-././ ﬁ "// 4 /O}"'
// ,/ o // i
T o/ xS 0 /’o/
> ./ NP SRR
./ & ./.
Q L N S 1 —4 - 2 L T 0 1 i/x I \ 1 L .
[ # %, N(rpm) [l ¥ #%, N (rpm)
. B 143 HoRIE S & [EgEK 144 sHoBURE H & MK
2
Q=0.44kg/min X Hy
//
7/
@ x
) #17206 ,
:é 7/
p — ——— #6206 (JHRRA) /
mg /X/ x Hy
=t // / LS
= X e
EE' /,)( /”. ,-OH
E e
= ,)(, ,// 0/7/"0 I
% /’/ x//b///o// .HR
= x/o e /
B gl A ®
- ®
o/'/
0 1 1 I 1 1 ! L
0 1 2 3 4 5 6 7 8X10

€] #& #, N (rpm)
145 MoOBRINE 1 & Mg

This document is provided by JAXA.



88 RLZE T EBN AT Y 284 5

FLAKREZ-TOAY, ZThixE3ILEXIOLDH
BrLHLAR X HICEET $6206 (SLEERN) O

HMORIUE BN T 2720 T, LT/ A
FARORABHAIR BV IS BEERIIET 28348

ZOAREE EAT $17206 XD b KEE LTV B 2 HORPLDOVS THHEFTH 2,

HThH b, ZORE LROMEIEHIEROB L

53p0LEz2 b5, —HETRMORIVE T § 6206

ICHEL T §17206 TREL D&V, 2 h BAK 4 Q=3kg/min

FEATHIEREOKBHIERC D WA THERL

BATBEUFHCTRbhRVINL, SAREATIRE — #17206( /XN B DR BEHM)  xHo

SRR A Y B EDT DRI b 2 AR /

SNARDEEABNE, COWRMOBRREADE _ | ~-HI70s/ iAo [ ph

DERIREAOKBLEE > Thbbh T B, Lk & 17”ﬁim,#/xm

S TREEHHIA—Th o T bMROBROLTY & | *HOSRRE) e

KRR REAIC B L CRFITH 3.0 | o ERARRED R
SEIB~I LS F17206 TR/ XL ko L 2 O REMRRES s S

25 R MEEHHDEBLILE (O TEERRAEL xé/,//

KB B o5, WORRENICHT 2/ ALEED & ,/,’/"/" o

FOETT M6, 147, M8 OX5iRD, & A x H
JALERKRDRS A MVEFERIKI W L X xEE & 1} /f"/ 5

EHE L NSO DMOLTIRES DOKES & ey

MORIEND EHTNBZ L Db s, MOLRIY v «// ol

B/ AN eRRORA 5 A P HERIE N 2355 }<gfiw“ﬁ/”“/

RRORERBIZI L E LY BVART, L icHhik ot ex10*

BRENVBEELL, Zhid/ ALERBDOAT R + [ # #, N (rpm)

FEMICI O3 ) PWTRE EASA LR Y Zhis 146 whoRINE H & EkEK

Q=1kg/min

2+

— #17206( 7 L NEEOEARM) /’m

———- #17206( X . Néz X
A5 AMEEM)
4

T8RS 1, Ho Hy . Hp (PS)
—
\‘\\
%, ‘0\3
O\ \ D)
X.
2x

b He
// /4 HR

@,
“X

Vs
7% / /
/ O
.
o/ /
/./ I’OHP
-0
0 et setotel ot .
0 2 3 4 5 6 7 8x10*
[@ %5 ¥, N (rpm)

[ 147 mWMoORIRE S & EEK

This document is provided by JAXA.



7 dn {HIZ B 5 TR OERBICEET 2 A 89

2 -
Q =0.44kg/min
— H}17206( 2 XV NEE DR BHN)
B | —mmm 1720600 XN RKO 25 2L EEDM)
o Hy
o s Ho
m 1"' // ,/’.HR
2 f//é/
e 7
é /X,,//
-gﬁ ,x”,r” O”/OHP
%= s H
//OH!
0 1 ———-0———--0—--~-(Y// i
0 1 2 3 4 5 6 7x10*
[ % ¥, N (rpm)

148 mhoRINE S & [AEEK

6.8 BMBRAORIB|OE

£ 12 3E 10 2 oHE LK EMRIZ I 2 ¥R
HIC X 2B HBOBRE 7r, EEWIC X 2 BTHO%)
K 9p, ZROBLTHBOE 15 LEERK & OBEFERT
»b, [ 149, 150, [ 151 rx §6206 (SMMRER)
KB ARREEB L LDTH %, $6206 (URRE
M) & $17206 OEERIY (3 TRBET, E@EMC
I 2BTHBOYE 1p 13 §17206 DIZHBKRE L,
W L 2 BEHOE 7r 1T $6206 ICHBL T
$17206 FEL /P& LIco> TEEOMTHD
L $6206 ILHET A LRBRETLTWS, =
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FREMIIC IO L EORTHBOSE L B DI
RLELDTH B, BERIZKIRENDH - TLEHE
DBZBROFNEITIZIFRBEITE » T B,
HZWBIC BT 2EEERO 7z OFGELHE Q
LOBZRERDAEN 165 DX HiTih b, K 165 H»»
5 1e(%) LMk Q(kg/min) L DERIL

2 XN DR AT 7, =68 Q~0-3
(73)

JAN: REDZ 52 VHER 7.=62Q0-2
(74)

Thoh&Eh3, ARDZ T X MFESRAKRAT 3/

% 12 ZFEEMBE R 2HOBRKBORE 18, 7, 78 LHEXK
(MADEE 30°C, 25 % } & 50kg)

IR %
H & X
W owm R kg/min
rpm

3 1.8 1 0.72 0.44 0.22
20,000 16.2 36.9 40.0 44.8 56.8 63.5
30, 000 21.7 37.9 41.0 43.5 56.9 65.0
40,000 26.5 37.5 41.9 49,2 57.7 70.6
50, 000 28.9 41.5 44.5 53.1 60.4 73.5
60, 000 35.1 45.0 48.9 56.6 66.2 82.2
70,000 38.1 47.7 50.4
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(X 12 oHo3%)

7P %
[ & XK
e wma kg/min
pm
3 1.8 1 0.72 0. 44 0.22
20, 000 100 100 100 100 102.6 100
30, 000 100 100 97.5 104. 4 103.5 102.5
40, 000 97.1 97.5 98.1 101.6 103.7 102.9
50, 000 100 101.8 100 103.6 106 108.5
60, 000 100 101.4 100 101.9 107 119
70, 000 101.5 103.5 103.5
NE %
H & X
oI : kg/min
™PM
3 1.8 1 0.72 0.44 0.22
20,000 50.6 67.4 72.0 76.8 86.5 88.0
30, 000 49.1 64.9 69.7 77.7 87.0 90.7
40,000 48.1 60.5 67.6 76.3 85.4 92.5
50, 000 48.1 62.1 66.7 76.4 84.5 94.4
60, 000 50.9 62.6 66.3 74.0 84.0 100.8
70,000 52.9 63.5 66.8
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£ 4 WTEAE, HHEE, BBy, E@ERLOEX
GHAOARE 30°C, 252+ #E 50kg)

mHE Q=3kg/min (FH 17°C)

| #® X HXAKREE | i h B B %"ﬁiﬁiﬁﬁ‘ﬁﬁb»?’ BE @& =%
rpm °C (7 zn@)°C | (E:@Em) °C kg-cm %
20,000 38.5 37 37 1.52 68.1
30, 000 43 40 41 1.95 58.7
40, 000 49 44 47 2.49 50.0
50,000 56.5 48 56.5 3.08 41.9
60, 000 67 53.5 68.5 3.46 37.2
70,000 78 60 81.5 3.77 31.5
80, 000 90 67.5 96 4.01 27.8
90, 000 104.5 74.5 112.5 4.23 24.4
97, 000 115.5 80 125.5 4.35 23.7

Q=1.8kg/min (=@ 15°C)

m & XK BXAREE | i A E | B EF | BB L2 BE & ¥
rpm °C (7 xnf)°C (E@Em) °C kg-cm %
20,000 41 39.5 39 1.42 70.3
30, 000 47 44 44 1.80 60.8
40, 000 53 49 51.5 2.20 51.3
50, 000 62 54.5 62.5 2.63 4.7
60, 000 73 61.5 77 3.05 40.4
70,000 86 69 92.5 3.32 35.4
80, 000 98.5 75 109.5 3.53 32.4
90, 000 1156 84.5 129.5 3.69 30.0
100, 000 132 93.5 148.5 3.85 29.3

Q=1kg/min (¥# 18°C)

H & X BXAREE | i Mm A B | A E | BB BE E =X
rpm °C (7 zr4)°C (BEfE|) °C kg-cm %
20, 000 44.5 43.5 42.5 1.30 65.4
30, 000 52.5 49.5 49.5 1.61 54.6
40, 000 61 56.5 60 1.94 46.1
50, 000 71.5 65.5 73.5 2.28 40.8
60, 000 86 75.5 92.5 2.52 37.4
70, 000 103.5 84.5 111.5 2.71 34.7
80, 000 121 93 133 2.83 33.0
90, 000 141.5 104.5 154.5 3.00 31.8
100, 000 164.5 123 181.5 3.13 29.2
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(F 4 po35)

Q=0.72kg/min (=@ 15°C)

m & K BEAKREE b2 - HwmaAE EE L2 B d# =X
rpm °C (7 zrq)C (E@m) C kg-cm °C
20, 000 48.5 47.5 47.5 1.18 64.7
30,000 58 56.5 56.5 1.42 57.5
40, 000 68.5 66 66 1.72 51.7
50, 000 80.5 76.5 80 2.06 46.4
60, 000 94.5 89 98.5 2.31 41.9
70, 000 112.5 101 120 2.50 40.1
80, 000 133 111.5 144 2.62 39.2
90, 000 155.5 122.5 168 2.72 37.3

100, 000 178 138 194 2.80 36.5
Q=0.44kg/min (& 17°C)

[ & BARER WA E BHwmaEE EE® LA B & =X
Ipm °C (7 ZA480)°C (E@@) °C kg-cm %
20, 000 52 51.5 51 1.07 56.7
30, 000 63.5 61.5 60.5 1.29 48.7
40, 000 77 74.5 75 1.50 47.2
50, 000 92 87 94.5 1.73 43.6
60, 000 114 104 119.5 1.93 38.7
70, 000 135.5 115.5 143 2.03 36.9
80, 000 159 131.5 168 2.14 35.8
85, 000 172 141.5 182 2.18 33.5

90, 000 RToX
Q=0.22kg/min (=& 19°C)

B & X BYAREE | WM A FE | B A E EELr ALY B 3§ =
pm C (7 zr@i)°C (E#Em) C kg-cm %
20, 000 58 57 56.5 0.89 50.3
30, 000 74.5 71.5 73 1.06 49.2
40, 000 92 83 90.5 1.20 49.6
50, 000 113.5 108 114.5 1.37 47.7
60, 000 137.5 127.5 142.5 1.46 39.1
70, 000 162 146 168 1.56 34.8
75,000 179 164 186 1.60 32.5
80,000 196 180 204 1.65 32.1
83,000 g ox
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50

Q=022
iy EL 1
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1 | | i

1 2 3 4 5 6 7 8§ 9
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BED - DRFFEROEARE X Y bARPOEE SV H F
BT DN b D EZEZ BN D, 4FETIBRNIZLIIT
#6206 (ShmERN) O 0.22kg/min THET D7z
L EZOAMGEERE D 170°CT, Z ok EORF ML
KO WOEEORET D& X D LIRFEEEORANE D EEFEIC
IoTk&Exabhie 2L &xtitL T $#30BNT ofx
BarEE, SRICI M s E Vb b, i
0.44kg/min Tt 90,000 rpm TEEHEE L 7 34
HALET D, 171 13 Z o & EONIMG LR EF

2 KAl
P

BONATH Do YRS 0.44kg/min 2 5 LA
EOPUE TR 0.22kg/min l2kiF A X 572 RE
FZF TV, 2RI LT/ A0SO R
BORNHEOERENZEL L, ZhicT 390G DEA
BRI OBE LT BE L T b, Lz o T
0L EFEERRO RN OB, e DI HRAME
W EsS & 2 T 3, Ik 0.72kg/min LI BT
100,000 rpm, dn BT 300X 10¢ THHEEF DX 24EL
TV, Led- THRAMERIEHICHENEZ A

X 171 #EF oo o s
400><10“
#30BNT (Fha%MN)
|
%
300 ///l x X .
S #6208 (ShEEEN) 1
7/ o
. ///’ #17206 (N %EN) !
I3 [} QO
;Z 200F o
-
#6206 (MR EN)
A
100+
% i 2 3

i, Q (kg/min)

X 172

RA dn {5 & Wik
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REHET 2D TH 52, FRS ~E Y oRFEEER
$5100,000rpm TH - e ZhE L EREEE HIT 5 2
YRTERD o7, i 3kg/min THRERIEE
25 97,000rpm TH D1, HTHRRZ L HEET
RETOERBBREEINELLRE (Y, 15.5P8
DUEFS —CE Y TRENTRTCH s IDTH b dn
fET 300X10* Pl FOERIZOVLTRESEED 2 TE
Thdo

172 RAE dn L ¥B L OBRESE T OK
BLHbETRLELD T %o B UIREAT
HB $6206 OFEF dn fHp ¥R 0.22kg/min Ttk
210x10%, 0.44kg/min ‘Tt 240X 104 0.72kg/min
Tt 270X10%, 1~3kg/min T 285X 10% TH 212N
L, $30 BNT 0FER dn fHIX KIBITEARL Q0 B, &
3LEMIORBIOCHLMRL I, ZOWEDH
SIAREBE LR, BRI, BERE CEHTHEMRE
CAEREVZDLNAZNI L b, BRdnEDE
REHBOMILHEORN LD EEZ DN,
Thbb $6206 TREROMY T OXLE EH L REF
B30~y MEVERTH 57 0KE, BEHHET
$2, Zhizg L $30BNT TirHN/EENBETE 3
ZEDNOERREMBMITTOL AT LY TELRLD
HESALLUEBRNAE LKL 2, 20X 5 2EE
DER dnflinE Lk > ThHobhDOTREVAE
Zzxbh b, BHE $6206(4LREA) THE 80,000 rpm
PEpoEEE S TITo72 & XL ORBICER T
LNIBHRLDODWTRERETAZ EBALREDY, Th

20

#hE, Q (kg/min)
Q=022
150} A
) /F 3;372 |
// 7
S
3 /:/0/ S
5 A
& sof- /ﬁ?}f%/p/

) |
0 1 2 3 4 5 6 7 8 9 10x10*

@ # 2, N (rpm)
M 173 WSEELR LEEX

RERZOTNYVEEROM TEEVEV - HESN
CEBEMPELZORSIVPERL TR LD LE
zbh3, Zhizx@l $30BNT Tix 100,000 rpm
- A CRAPBIT $:-F T AN (B 3/ ohalp o ot &
DEZEEIT T3,

IEFRXABNc X HIRE dn iR FliC T4 i $30
BNT & $6206 (JM&EA) o®ZHmzEML T
BH, OFICHERIZ $30 BNT osfisikic o v Thl
T 5,

7.6 MBPEELR

X 173 3% 14 OFKRH LETAREE Ts OM
AQBE Tr(30°C) »o0BE LR (Te—T7) LM
BEEOBRENTLELDTD 2, BiAREE L
H (Tp—Ty) rEEH N x5 X 0¥ Q X DBK
PERFAX 174, X 175 iZ77t, (Ts—T7) ¢ N

200 ]
ey

/) /1/277

N 4/

N
N

N
o

3
= /
I 10
& /o
Y 15x//
_le 10 /
’%ﬁ i Q=3
i’f iR Q (kg/min)
= L
E
ﬁ —
1 i L i 1 y 121

[l ¥ &, N (rpm)
B 174 WXEE EF L ERK
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200

W2 AT AT 284 5

Q.
\ \i [E#5sK, N (rpm)
100 S\“ 0\0\" N=100,000—
- ‘ 3 —_ " ,000
' \ L~ c 90,000
_ \ \+\c<o 80,000
i \o A 70,000
- i \ !\ §+ 60,000
P (8]
& | ‘\ \);( 50,000
e \] \ 40,000
B x 30,000
| i 20,000
$ 7
2\
=t
= L
1 1 i 1 i 11 1 1 L 1 it 1
0.1 ] 10
i &, Q (kg/min)
K 175 #@REAK LT LWE
LOBARIT $6206 (SMRERA) KFFI 32 BALL ThHobTILdTES,

LOEEBFL T
(Tg—T1)ocN1-4~1.12 (83)
ThobIhs,
175 26 (Tp—Tr) & Q L OBAKIX
(Tg—Ty) ocQ-0.37~-0.5 (84)

ThHhobEhb, ThEROERO/M L 5135 OfEH
(Tp—Ty) OREBIHER/IELTNS Z & IIREFK
DERLA—-TH 5,

DLEDORERIIR 7 X MMy E S0keg, MALRE 30°C
—ERFFBLETHAH, TR MHEL 25kg »»
5 200kg, MAORESL 30°Cho 120°Cle L iz
LEOWMRBE LR (Ts—T1) LIHE P, MAOR
BB s HE Zr L ORI

(TB—TI)OCPO'I”O'MZIO‘M" (85)
ThHobhENhd, PRIV Zr 0iEON: 513 5
OED (Tp—Tr1) OREBHIFHIRFIEL T3,

UEF&AT 2 L REFERC T 28R EE L
L aFsuiviiolid

(TB_TI)OCZIO.25~0.4P0.1~0.15N‘1.4~1.HQ—0.87~—0.6

(86)

X (86) Ix4ED $6206 (SieER) OR (5) &
EIEL TR Y, BMXOEXSHEL THHREA
Tt dn {HT 300X10* £ TAHIT UBBRMEEL
T 3,

7.7 BRAORNME

# 14 oWy, BEMORINEAHR LIUMDE
BRINENEHETA LR 0L i s, X176 i
#£ 14 ORI OMOSRINES Hy LEEEHK N &
OERYERLLDTH S, B 177 26 Hy & N
L OBAfRIX 40,000rpm Ll ETHX

Hyoc N1.26~1.48 (87)
X 178 15 Hy & Q LBk .
HyocQp-84~0.45 (88)

ThbbEh3, ik N OEEO/NL3E5, Q0
BROKIL 5350 (Ts—T1) OKRIEBIEIKC
MISL TV 3,

PEDKRIIAT R FE 50kg, ¥WAORE 30°C
—ERBTELETHEH, R MEEX 26kg p»
5 200kg, MAOEKEE 30Chd 120°ClegE{LL 72
LEOWMDERIES Ho LHE P, MAOEEIC
Wit 2K Zr L OBEGRIX
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£15 o REN L HEXK

(MAOEE 30°C, 2 7% & 50kg)

whE Q=3kg/min

m & ¥ WmBRRE S W% XK h LHRIRE S
rpm (7 Znf) PS (EER) PS PS
20, 000 0.32 0.68 1.00
30, 300 0.61 0.94 1.55
40, 000 1.02 1.24 2.26
50, 000 1.51 1.60 3.11
60, 000 2.15 2.08 4,23
70, 000 2.94 3.33 5.27
80, 000 3.92 2.65 6.57
90, 000 4.78 2.86 7.64
97, 000 5.38 3.19 8.57

Q=1.8kg/min

[ & X m® R E S Wl RE A LMBIUE S
rpm (/7 Zr4) PS (EGE®R) PS PS
20, 000 0.25 0.55 0.80
30, 000 0.49 0.75 1.24
40,000 0.81 0.97 1.78
50, 000 1.19 1.27 2.46
60, 000 1.63 1.65 3.28
70,000 2.20 1.93 4.13
80, 000 2.65 2.24 4.89
90, 000 3.32 2.81 5.92
100, 000 3.89 3.01 6.90

Q=1kg/min

[ & mEWE SN w® R EH 2HRIRE S
IpPm (7 Znf)) PS (Ef@f) PS PS
20, 000 0.23 0.41 0.64
30, 000 0.44 0.52 0.96
40,000 0.71 0.68, 1.39
50, 000 1.03 0.87 1.90
60, 000 1.41 1.15 2.56
70, 000 1.76 1.39 3.15
80, 000 2.09 1.69 3.78
90, 000 2.52 1.95 4.47
100, 000 3.27 2.20 5.47
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(F15Do3%)

0Q=0.72kg/min

I S ORI K A MR IR & A LMBEIE N

rpm (7 Zrg) PS (&) PS PS
20, 000 0.21 0.39 0.60
30, 000 0.39 0.53 0.92
40, 000 0.59 0.64 1.23
50, 000 0. 86 0. 80 1.66
60, 000 1.19 0.99 2.18
70, 000 1.46 1.23 2.69
80, 000 1.70 1.54 3.24
90, 000 1.99 1.77 3.76
100, 000 2.37 2.05 4.42

Q=0.44kg/min

[ o= & W%k IR K S Wk IRE N LWMBRIREH

rpm (7 Zr ) PS (B:@fp) PS PS
20, 000 0.20 0.25 0.45
30,000 0.32 0.32 0.64
40, 000 0.50 0.45 0.95
50, 000 0.68 0.59 1.27
60, 000 0.95 0.72 1.67
70,000 1.15 0.88 2.03
80, 000 1.38 1.05 2.43
85,000 1.58 1.08 2.66

Q=0. 22kg/min

H & X R R E A W% B A L Mg IXE

pm (7 Zrfl) PS (E&M) PS PS
20,000 0.14 0.14 0.28
30, 000 0.24 0.24 0.48
40, 000 0.32 0.33 0.64
50, 000 0.45 0.45 0.90
60, 000 0. 65 0.48 1.13
70, 000 0.81 0.52 1.33
75,000 0.92 0.52 1.43
80, 000 1.07 0.59 1.66
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W\
\

Hyoc P0-1~0.167,0.3~0.35 (89) "
Thbbihd, P LV Zr ORBONE 5139 - »
DD (Ta—T1) OXix 5135 IEEL T B i /'/,L

BLEERBAT 2 L MOLBIRE A HFEESHI 51 : 7
THEIT ‘ i . /S o/l
Hyoc Z70-3~0.35 P0.1~0. 18 N11.36~1.48(0.54~0.45  (9()) - //X/o//g/
ThbbIh 5, R (90) BEIREEEROR [ d /" / 7
(86) riztEELTEY, Xz $6206 UlWER) /X/Z/ o
ity 2K (10) L HIHEHEL T 2, - //O/
N X
9 D | b, Q (kg/min) A
° & e m//o% /o
R, Q (g/min) / = /
& =7 R Q=3 /x///c/
VT L W
7+ 2
/x 2 18 % /
—~~ 1» :@' i
SR / ; =0 072 " /D
%= gl /' x/ . / R YT .
§4~ o x/ /O/’-\ /
o] N
E /ﬂ/ A/0.72 T 0.22
sz 3 // // 4044
= /‘ A -
2 o//+
% A 022
A
1 +£u/ '

0#(1411!11 . 01 1 IS S S N TR S S
01 z 3 4 5 6 7 8 9 10x10 10 10
EEE %, N (rom) El ¥5 %, N (rpm)

176 WioWRINE H & EEXK [ 177 who®INE ;1 & [EEK
- /0/ > 80,000
I , o 70,000
i :;3 %D?+ 60,000
i "0 AT & 50,000

°?D/’;L/A/o 40,000
7t /n/*ﬁ/o/
& :/ + [ - % 30,000
: e
8 1) x e ——20.000—
2 f ®
= | L~ @, N(rpm)
ﬁ -
==

01

\

1 R T T T T ¥ 1 SIS DAY RO S S T 1

10
i &, Q (kg/min)
B 178 sioRixEh & wil
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F15 LE4 LOKBEMOLHALMR L HiC §30BNT
L #6206 (SMRER) oMk, EEMORINEHD
LERIRE N T 2 HERITER R L THREATIR
F—ERTH2Z LBbh %,

7.8 BRBOKIROYHE

216 3F M4 »OHE LU LSENRICIT 28R
Wi X AATHEOZNE 12, HBEHIC X 28RO
R 7p, EHROBZTHBOFE 15 LOERKE OBFKRT
Hh, 16 L $6206 SMRERN) IKFIFHES LK

BLTRECRTEROMHEIIIZIFE L 1\, §30BNT
DEMEI K 2HEEHD 72 OFHE LR Q
LOBEERDB LM 19 DX 5K 3, X 179 5
b 7e(%) L& Q(kg/min) L DOBIFRIX
7g=82Q-0-18 (91)

k3, Zhik $6206 SMRER) ik 5K (14)
E—HEL T3,

DED X S5ic $30BNT L $6206 (SMGEA) @
WX 2BHIA—T, Lt THREELERLIZ

# 16 RELMBCST 2HMOBTHBOHNE 1, 7p, 7 & EEK
(MADOEE 30°C, 25 +HE 50kg)

7R %
B & X
& kg/min
rpm
3 1.8 1 0.72 0.44 0.22

20, 000 82.4 86.3 93.1 94.6 97.7 96.4
30, 000 71 82.3 86.7 94.6 94.0 93.3
40, 000 73.6 82.6 85.5 93.5 94.7 93.5
50, 000 67.9 76.7 85.6 92.1 91.9 93.4 .
60, 000 63.5 73.3 81.3 91.4 88.1 90.7
70, 000 62.5 69.6 74.2 84.8 81.1 90. 3
75,000 90
80, 000 62.5 65.7 69.2 79.2 78.7 90.1
85, 000 ' 78.6
90, 000 59.8 64.1 66.8 74.0
97,000 58.4

100, 000 62.2 69.1 73.0

7P %
M ¥
# B kg/min
rpm
3 1.8 1 0.72 0.44 0.22

20,000 82.4 81.8 86.2 94.6 93.3 94.6
30,000 84.6 82.3 86.7 94.6 91.0 96.6
40,000 89.5 93.5 96.8 93.5 95.8 97.5
50, 000 100 101.5 104.8 99 104 101.3
60, 000 104 109.3 111.5 106.3 105.4 104.5
70, 000 107.3 111.5 111 109 107 104.5
75,000 104.7
80, 000 110 115 113.3 110.6 107 104.9
85, 000 107
90, 000 110.7 117 111.7 110.5
97, 000 111.5

100, 000 116.2 112.6 110.8
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(# 16 0o 3%)
7E %
B & X
2 E kg/min
pm
3 1.8 1 0.72 0.44 0.22
20,000 82.4 83.1 88.6 94.6 95.2 95.5
30, 000 81.5 82.3 86.7 94.6 92.5 95.0
40,000 81.6 88.2 90.7 93.5 95.2 95.5
50, 000 81.4 87.8 93.4 95.3 97.2 97.2
60,000 78.6 87.8 92.6 97.6 94.8 96.1
70,000 76.6 84.4 87.0 94.5 90.7 95.2
75,000 94.8
80, 000 75.7 81.7 83.8 91.5 88.8 94.9
85, 000 87.5
90, 000 72.2 80.0 81.1 87.6
97,000 71
100, 000 78 81.8 86.8
§ L \0\0\0
&
#
&
R
ki
L5
S
&=
10 ] 1 1 [ D B | 1 ' 1 YR S T Y
0.1 ] 10

i &, Q (kg/min)
X 179 WHoOMIXBERE WE

EHELNZEND, TOMEDPER dnflic KERE
PBHRLNEZ EREZ BN L ) RFEOMISE
HORBIZEAbDLVZ B,

7.9 WEEER

X1 180 3% 14 OERF— 1 oEEN L 7 2E
BEHCOBEREZSHBINLTRLELDOTH S, X
181 FEEE A7 bR EBBEE N L MR L
DK TH %, 80,000rpm FTHOENRLTHhOKRE &
i1 $6206 (JLEERA) K B B LIERI—TH %,
181 izt TR 3kg/min {234 T 100,000 rpm
FELTCRERBRE DT 6PS e bEL, BET
BUNRENEHERT 2008005,

WMAOEESY 30C s 120C It E{L L TEE L
7 M LSRRI 2MOME Zp, HER N,
MW Q LOBRERD L L, BEESKIWVTEM
igld

Moc Z g0 4 N1-3(30-20 (92)
ThbbIhd, Ziik 6206 UHREA) IXHF 3
LIITEUT, LM TAREARRRIT S BRL

CHBEAIRSNTHEE ML 7@ B L o
TR —-ORXTHEIN, BE M Z7IRESEARNS
R - TRESNBZ LI %,

X 182 (1[4 180 O & HOWTHRKEIZIIT 2 HE Zp
R, R (92) TRBELLERT 20,000rpm 225
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6
Q=3
i, Q (kg/min) e
5 5i-
i, Q (kg/min) 1.8
o/ 1
1
,, ) / Vs
& ¢ / /
— x,
£ = /
£ X X 0.72
u 3 R oal ;/‘/
= 0 ' 2
;:“ K < O/ +0.44
~ g /A +/
j. 2 i!? 2t- ° 2/4»/
& /Z// /0022
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l 1__ /C()/D/
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0 { 1 L t 1 H ! { 1 0 i 1 1 L 4 L { H i
0 1 2 3 4 5 6 7 8 9 10x10* 01 2 3 4 5 6 7 8 9 1o0x10*
= 8% #, N (rpm) [5] % 3, N (rpm)
X 180 [#&x kA 7k [EEERK 181 EEEREH LHEER
P=50kg
[ ]
i ys
6’X/‘<
z 5
HE ol
= oo # &, Q (kg/min)
~ + ¢ Q=3
= 2+— .
: ﬁg'o% X 1.8
¥ - ° !
L +%96“ 6 072
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7 &, P (kg)

BEHE LV 2, M (kg - cm)

(=)
=

P=200

1

4 5
ZYNVQM5( P, rpm, kg/min)

183 HEWETFTOEE L7 2 HE, HEK, WmE

6x10°

\

BEHE NV o OFETEEIE, Mp (kg-cm)
T

T T 17
O\
Q

O/O

e
>

“100

3,000

# &, P (ke)

184

100,000 tpm iz 3o7z» THERE F U 71358 (92) THER

TEBZZLPPELNTHS, M 183 FHERF R b
RWEICRIT AERPFARCEELE LD TRRLED
DThH b, BEEE L7 OIEREIE My 13X 184 5
Mycc P05 (93)
LI B, BB LY M(kg-em) 13
M=T7x10"2P0-54 8 5% 10~7Z 504 N1-8Q0-25 (94)
THERNTE b, L, Pix kg, Zpid cP, N iz
rpm, Q 1% kg/min TH ST,
HI R OEEBRRIG T Hp(PS) 12 (95) 25
Hp=9.8X10"7 PO-SN+1,2X 1011 Z50-4N2.3(0.25
(95)
7.10 #HZBELROHEER
i (95) DEBEEIRIVETHCE > THRLED
W3 e5 3 LMREELARXERDZ LB TE S
b3, WIEE L [ARFICEBRRERIOENR N ORD 3 &

BENZ7OEEEH L FE

DEDE IR B, 185 13X 181 mEEEIELE S
DI (95) & Zp"AN23Q0B TEIMUIFERT, &
EREIC OV THBCBELERE E LD ROMBK
186 Th %o [X 186 b Zg04N23Q0% 5 1X 101,
2X10%, 310, 4X10™ |Z3siF % EEERIBRE S L H
BELOBEGRERDL LN 187 0X5kkY, Zhd»
PRIl
Hpgoc P0.15 (96)
ThbobEhzanrb, & (95) ILELMZRATER
T& 2,
Hp=7.7x10"12 Zg0-4P0-15N2.3(00.25  (97)
7272, Zp ik cP, P ix kg, N % rpm, Q i
kg/min ThHoHbFZ Ltz (95) 2T b LBAEL
Thbo
¥ 6206 (SMHRN) 21T % LI LFRIET (29),
X (B30) ZAWCEIRERE LA ERD S &
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IRiRIR&S 11, Hy (PS)

A DR AT 284 5

7
P=50kg
6} /.
Yo
5¢ ' /
@ Ve
& /
~ 4..- Ax
By /.
R of iR, Q (kg/min)
ﬁ 3+ A/ e Q=3
= oF x 18
g 2 9’. o 1
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% + 044
ﬁ( .
I g o 022
Orfﬁ A 1 i H A
0 1 2 3 4 5 ex100
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B ®, P (kg)
6_
wn 5k
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R
w2 3
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=
o 2r
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1
00 l1 5 3 ry 5 6x10%
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186 HEHETOEEBAEN:HNE,
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(1) (Te—Ty) »/hiz31B4 (15~40°C)
Tp—Ty=2.3X10-8 Z;0-3 P.11N1.88)~0.49
(98)
(2) (TB—Ti) »kiz 34 (35~120C)
Tp—T1=2.5X10-7 Z;0-39 P0.11 N1.65()~0.43
(99)
X (98), X (99) OERFOHPOKE S o6V
& (Tp—T1) OXKNMNZEIENRETEE LROE

115

BRTH B3R (86) Hiz¥EIiSL T 3,

188 13X 173 OWRARRE LR E (Ts—T1)
K ThbbBEFEETHEL T 5K (99) 0 Z,0»po-n
NVesQ-0-43 TRIL 4G R T, 20,000rpm, 30,000
ripm DEETIRAL T 3 5, 40,000rpm Ll E
DOFET 12X (99) BRI TAHZ EERL T 5,
30,000 rpm DU FOEHT 124RK (98) THES h
B LAY, B 189 REEENT O BITEAE L

P=50kg /’
1504 =30C s
+
o]
S /{
N
=)
¥ 100- &
a o
- oK \ :
ﬁg 30,000rpm ?/w R, Q (kg/min)
b 2 % ® Q=3
: W
Y 20,000rpm < X 1.8
g S0 9/1 o 1
g2 & 072
(] + 0.44
W o 022
0 | 1 | L 1 1
0 1 2 3 4 5 6 7x10®
ZpPPpOINLSQ-08( P, rpm, kg/min)
188 ®WREE LA L HE, #E, Ok mi
150} 7 5029 —043
(Ty—T;) =2.5X10°7 288 poity1esQ-as
o
N
&2 100}
S
- .
% o
& i
= .
W50 .
E‘ 'y
0 1 1 1 1 1 \
0 1 2 3 4 5 6 7Xx10%

ZMpUINISQ8(eD kg, rpm, kg/min)
189 EZEE LR LEE, HEREDEK, HE
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#, ThbbEERE 40,000~100,000 rpm, MWE*
0.22~3kg/min, X5 R MGFEZE 25~200kg, WA
A@mE % 30~120°Cie &AL L7z & & OB R L
ﬁ‘ (TB_TI) %K (99) (DZIO.'IQPO.IINI.MQ—O.H —G
BELLERT, ZBRMELKX 99 Lixx{—HLT
WA,

HREE LA ORREERBERI» LHFALL
REFEERIL—HLTEY, dn AT 300X10* %
TIRTHMEEEEADSRIL TV, 20Xy =
v MERTIREST 2BEZAD VEROBED dn i
T 300X10¢ L5 Eh) THEREE, BERERYE
REBONTHEET D XTI E TH 5 EOMMBEIREAH
BALL T A Z LIZEETH %,

.11 7 O

7YX 2 7 k% $30BNT oRROEH A 5
KEZHRZAELMT LD, ERERIIOTF0OLS
DTH 5,

(1) BEHFEET $6206, 7 ¥ . 5K § 17206
THRHMEEZELZ L TY dn AT Th £h 285X104,
225X 10* MFTTHET D& 2L 300X 10 (2HhET %
LRTERD o T HIZHL $30BNT T
& 0.22kg/min T3 83,000 rpm, 0.44kg/min Cit
90,000 rpm THEF D < A5, 0.72kg/min DL ET i
10,000 rpm, dn AT 300X10* THLEET > X 240
Be LMo TEECRIDEXOHZHLELEL
TEY, THRERBBAVAREATLIZ L L,
—EINTASTE 3 - HIMTHEL AL UBHAHE b
Kl pZ bRRFEI(LEERIBR D,

(2) FBRRE dnfiZ 3L THid 6206 SLGEA) L
$ 30 BNT L o@iZeEi3i 3 i Th 3, Zhiif
RERAFTAVER LIMRRATD 5 D THI R
REESEASRCL - TREFRESh T3, OF
iz $30BNT oA &EREFIET %,

(3) dn {HT 300X10* % T DHEBKICIIT BT
REE Ts OMANRE T »o0RE LRI, &
PRI

(Tp—Tr) oc Z;0-35~0.4 P0.1~0.15 NJ1.4~1.72()~0.87~-0.5
ThbobhEhb, kL, Zr BRMAOREICLT 3
HWORE, P XX 72 MgE, N 3EEK Q M
BHY, FEBOMN2350HES (Ts—T1) OK
BBIZIERIEL TV 5,

(4) FEMORIES H i, N
H(,OCZI°~7'~°-35P°'1~°-15M~26”1-48Q°-M"'°~45
ThbbEhd, Z1, P, Q OEEO/N 513 9,
Q DIFBOKIZ B3 H>OHED (Ts—T1) DK %i%

FIERIGL TV 3,

FEMIC X 2BBOSE 72(%) kR Qke/
min) OHAELELT

nE=82Q-015
ThobbEhb,

(5) dn AT 300X10* £ T B iF 2EWTOERIT
SR L UTHEERTHY, B L7 M(kg-cm)
LU ERRAKRS He(PS) i1, ThEhafl
el

M=7x10"3P0-54.8.5x 107 Zg0-4N1-3Q0.2

Hp=9.8X10-7P05N+1.2X10-1Zg0-4N3.3Q0.35
Thobbahb, L, Zp 3ETRKICEIT 34
DORETH S, BALLLTH, Zp i3 cP, P i1 kg,
N rpm, Q i3 kg/min X TH b1,

(6) EBEEHMOLEPMITI > THLELRBELLT
BERBERIOEZRA»rOLHMZEE LA ERD S L
Tg—Ty=2.5X10~7Z0-39 PO-11N1.65()-0.43
Llgh, 7etil,; Zr it P, P i kg, N i3 pm,
Q ik kg/min THHbY, T OWMTEE EFH#ER

RERMEL X -BLTWH %,

BE £ 15

BHERE@T $6206, 7> ¥ . 7 E#% § 17206,
$30BNT DRAEER L WIMEEZHOM ICT B
DIZERETR -7, FRERIAODEFDLH>VTH
%,

(1) AWV @BROFERAC I=> 0ER B b
%o —DOREEEDER, WV ITEREORE
KEABETIOZRL-TRHELXLONABEEATHY, #
D—DOREFHHEORLHEICL AFGOEHBIERE
DEBAEE N H L 2BELEORRETH %, ERIZ X
5L EHEICKHT ABROBT >F TR/ LD
FEXDRFEZDORATD T~ Y BN EL T
Y, RERREEREZELA L TV 20 REROHER
ETHAZ EBHLN LS,

(2) FEHWMRORE dnfHLMEL O BEREE 17
KELHDTRT, BEICIT 3MEEFREOEEM
HThrZ 06, REROEASR, BR, HEk
EDBRR dnfiic KEBEEXRTL T 3,

£ 17 poBELLEEIRBECIIERBEASR
ELTHREANLY MAREAVEL T 3, U
BEATYH $6206 (cHEL T $¢30BNT ORRE dn
Eix KL, W& 0.72kg/min LIt T i1 dn
T 300X10* THLEF DEREL TRV, Zh
X $6206 DHERFEB YNy ML TTH 3 WL
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BRA dn ff (mmXrpm)

m & W o2 ® =R
kg/min ¥ 6206 # 6206 # 17206 430 BNT

I RERA) (RWER) (RBEA) (wERN)
0.22 210X 104 166X 10¢ 195X 104 249% 104
0. 44 240 165 195 270
0.72 270 165 210 300 Bk
1 285 165 225 300 Mt
1.8 285 165 225 300 BlE
3 285 165 225 300 BlE

$ 30 BNT 0oRFEEN—FNT THIFS WEEDNE L
BREAMEDLREV D TH B, L TEERIR
$30BNT BELHEL T3,

AREARR LT 2E2T v /7 X0 o B
FRBOERATICMPTERO2OERIIRFITS
B, LIch o THPRBRORAEICITERLTOER
2T B L hWERN, W oXHoREIVMEES
BT A0EBH B, 72 2i3E 17T KW THEERLA
BEATHAH $6206 L 0 1, §17206 OFRR dn HDHS
EML TV 300, FIEORRSHHEVNEIRFATS
ARMUEERR 7 = / —VEIRTHERMEZT <N T
WAHHTH b, FREATHRLBET DERT R
RBOEATCHELBET 2 L) Rilin s 180° R
BRoxE ) AT 3 LIRE dn fiE KBzt 5
ZEWTE 3,

(3) BAEEBICE IR T H i 2T RERE
Tp DWMALRE Tr »o0BE FF (Ts—T1) i3,
WMAOBEBICIIT AMOKE Zr, A7 X ' HE P,
HEE N SL0ME Q oA LT, FEER
OBMZIENLTE I8 DX 5IEdbdbbL 3%, #EF
DI/EDO/NL 5135 O (Tp—Tr) ORI 33
KHIHBLTW3, 2750, Z7 1k 1.5~11cP, P 25~
200kg, Q it 0.22~3kg/min OEHEICH %,

Zr, P, Q ofgBix0TFh i EUTH 28, No
BEISRERDIR I PARER I D L AEL,

(4) WMORINEH Hy 13 Z1, P, N, Q O»AK
LLTHRBEEROMZIHNLTE 19 DX 5kdbbb
&hd, Z;, P 50 N oo/ 235, Q
DB OKXE 5135 DD (Te—-T1) OKREBES
RHIEL T3, BIRAREE LA THHEK 18 &

i 18 (7"1;'“7"‘[)OCZ[“P”I\":Q_'z

w2 E X a b c d
$6206 (SLREA) 0.25~0.5 0.13~0.17 1.44~1.7 0.41~0.58
26206 (KBER) 0.4 ~0.5 0.22~0.3 1.3 ~1.55 0.39~0.55
317206 (HRER) 0.3 ~0.5 0.18~0.22 1.0 ~1.38 0.41~0.57
$30 BNT (A ER) 0.25~0. 4 0.1 ~0.15 1.4 ~1.72 0.37~0.5

# 19 HyxcZoPPNeQd

B E X a b c d
£6206 (AABERA) 0.24~0.4 0.12~0.18 1.43~1.68 0.47~0.39
$6206 (NKRER) 0.35~0. 45 0.22~0.3 1.2 ~1.4 0.44~0.34
$17206 (ARER) 0.3 ~0.5 0.18~0.25 1.1 ~1.47 0.36~0. 26
$30 BNT (4AA8%ERH) 0.2 ~0.35 0.1 ~0.15 1.26~1.48 0.54~0. 45
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HEELTOFRY Zr, P, N ofKizdEUT »
D, EKIZ Q OHEROFENF L VRRERER
D Q DIEONEBIE5H, MOBRIEHD Q @
B DKL 3135 0ED (Ts—T1) OKREBIIIKC
HELTWAZ R, P2y FERTTHEERER
BEDiLAYEEBRICI - THOEDRIZ LER

LT3,

(5) FEEMICX 28 # O XK 72(%) MR Q
(kg/min) OHAF L L THEEEROBWRIZFLE 20
DX D, 76 IHEOKME L LIREDT 3,
IHIEHEYNZ W L EBICER T A TEY 2 #
ZHWETR OMBOREVBEDLT 212D TH S, E20
REONTREFEZARTEALZEROIPAREALY
L e BRKTH B, ZRISRERNOEERVAKRE
BRIV ORENWZILRIBLTH B, Lk TR
DHEHEVIENLV S THAREANL Y LARER
BI RTINS,

Lhl 72 OXEVBEEIREELFIETT

£ 20 HoBRXEBEHR 75

oW X E X nE(%)
$6206 (SHREAN) 82Q-0-18
$6206 (NREA) 70Q-0-%
$17206 (NGEAN) 68Q-0-»
$#30 BNT (4tR%EA) 82Q-0.16

39, BETEISE2ETI0RRFBORAAT
H3 9g HOOKMNIRREER LT L BRI
Ve 2 EXITAREART, XANBEPLZAZ LICE

Y 7 X KIBREMELTHLRAOERRLILAET
T3BED b, ZOZLEPLREFREVTHEEER
FARL THOBRTHROMEEZIHMEL D L LI,
BLETSER2TV ) AALORNBORHEBORATH
KHEYICHMELRBT 22 LY, BRBEEETSE,
ORABERBEZMAEIEAT LIRS,

(6) B dnfHIzIiT 52 A Y ETOEBRITRR:
LR TORE S B EHTEAE I B 2HOBE
Zp rEEEE N ot ZpN ichfled, Zp, N &
YU Q DEAEND 2 IBEOETTREN S, K21
REBERAOBMTOEE LI OEBRRE X LD TR
LizbDTh b, BE M IRNBTRFBEASR
Ek-TE%Y, P, Zp OFEEIVTHL ZITEMU
TH 5P, N OHBBEIIREAD T )5 PAREAX
DLARTHY, Q OEERIWTAROMO »» {HEHR
REBTALOTH AT RRERREPKREWRAT
F+ AL BENZBEFOEBIIATH B, 2D
REDLDTHRAER BHERFCIVTLHIE
OMMBEEEIPRI LTV A LRXEETH 3,

# 21 poHLARI I, BEZ B TR
P2 OFEETEIREEBIHICHKR LU THERIIKEL R
D, BWRARERE EACAEROHENKE L, HE
RIAEEYIERC NS Lok L IHICERT S

Q: kg/min LOTH 5o
#21 EEt A 7 ERK
H % E X EE A7, M(kg-cm)
$6206 (SAREAN) 7X10-2 P0-54 2. 5X 10-6 Zp0-4 N1.3Q0.2
£6206 (HKREN) 2.3%10-3 P9-7410-4 Zg0-8 N0-8(Q0.15

$17206 (HRXR)
$30BNT (S%EW)

7.2%10-% P05 8 5% 105 Z50-5N0.8(0.13
7% 10-3 P95 48.5% 10-7 Z g0-4N1.3(Q0.25

Zg: cP, P: kg, N: rpm, Q: kg/min
£ 22 T EFE LR #HEX
o % E K BREE LR, Tsg—T;(°C)
£6206 (SAEN) 5. 2% 10-7 Z;0-39 P0-13N1.88()~0.46
#6% (WE§W) 1.SXIO'BZID.”FL”NI.sa"O.(s

$17206 (WRXA)
$30 BNT (SH&%EM)

1.8X 10-6 Z;0-83 P0-19N1.3)-0.43
2.5%10-7 Z0-39 P0.11 N1.65()-0.43

Zyp: cP, P: kg, N: rpm,

Q: kg/min
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(7) BESHOLTVMICE - THLELRB LTS
LEB ML I7OERA»OBMRAR LRERDIZ L
BTED, ZOL L TROLEHBRHICIIT 28
ZHRELFHTREE 22 LT, ZOMTER LR
HERRBERLE TR 3B REE LA OEH
fELIERICE BT 3,

PEDX 5 30mm OER#MTIZOVWTEDR
RAdn HLEMZTHELHONICT EZ LD TERY,
HRXOEESERT ISR TSI LIRS,
ZOERXDWTRSENREEYD, BERIKELD S
TR Lz,

KOCDEHR, AHREZTRIICY I EREN L
W B RE T HRZEH 7R MRS E (HAtl
HL LT3, ¥, ERICEBH ST HEEH
RHROAER  fi, SHEHRGE BMBWTTRD
LUORWEH F (RE BHBLATERISH) ©
HECBBMOBEET S, Abi, BEIAVIER
RBE I ORBREHT OB L TRERSHAZ
BOBH HMEALURKBRBEERCS KB %
Whetinteo RERDLELEBHTIRETH %,
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