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R
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INEIZBT2HATH D, KH, MRS, 1K
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EHEIZ DN T, RBREOFFEEY 15mEOWE
BEbL LI, RHEY 7 E2AWTHEIHLE, PTO
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P
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P
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&
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KIIT KT 7 2 &/GF~IFT ) BREL 2D, Fy
7 (N7 ZPRIA~RH SN DBIE) BEZY
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Tl E 3 BIR & B B T e L2 R 2 it o T
W 5L L b, EERRSETEONZMREZ D &
WCRIEL - 26 (hHEE & KA omE#l> An—
£ (LLF TBREHE) &7 5,) o » Koz
DOPERERER 2 % 0 [z oOWTHET 5, 3. 1 Tal
OO OREEENOICEETHIHERZEEIL, 3.
2 THEMERBRICOWT, 3. 3 THRZEHE & oo R
(BLF, [kt &9 2,) oMZEICHONT, 3.4
TR OMEEMERERBRIC OV TR RS,

3.1 O—%)BDOERLEICEHT IRELER
n—2 VP Ed b T 2120k, FrEE ) K OHEEE )

2.3.7 HEEICHITIERIREIOAIESE
EEHE D Ar—Z VI X DR D kT o X R R
O E L, 1505008 YELOIREI A HE: © & h T o &
JERIZE X, IR L~LEE (VA (BR) W-52) 127
— X ZFLEk L TIT o7, B, AR ETHROA
BL-LEZRET D E LB, BRIERL VAR
L i L 7=,

=EHSIAO0—F ) DR

DRI E & I, @mEIEERIR T 28 m 0 & 5
+ o IR - BV EONEERSE O LGB LR D,
IS OIS AR KT ENICIE, BESM0IE
T, B—=2 U SHDOIRRES], v —2 U =D
TERSCHUT A8 70 & OB &, D Rl

o AvyTF), BHER EOEESRERH D, 1
LOMEEEROBRICHOWTIEL, ZiLE TOHFZE
13) 37) 53) 54) 82) 106) 109) 110) 113) 114) 115) 116) 119) 120) “CEH %ﬁ\
WZSNTNDHDNREL, £3-1IZENODOREREE
HLORT,

BARIZIENL D, @ (bD - OFETH DT EH) )
RNEEBE B L LIET EROERD S B, Dbl
FNZBRI LTI [ 1 B4 7= 0 o UIEIEER) %2, 2
TEARIZBEA LTI T UIEIE a1, To®b ARz

R3-1 EBEO—FVHSISADE-OICHRRTREBELEFNICHETIER
BEIC A RIE T ERE D
B & 1 ET Y
| 2 W 7y 73— ¥ B EE
AR N EERNE ) I For | B
T T T T AT BB o | | L MR
#H|PTOBAEM Ol |O1|OL|Ol]|lO@1T|O01T| © |[F&EY © | © | © | O ©] ©]
H|H#EHhoK® Ol |el|ol|ollor|or| o |ol|le | - |- | - o1 ©]
W | FetMtEomE |01 — | — |O1|el] — | o |Fx&?le |0 |© | O ©1 Ol
w | fiEtREomE (01 — | — |01 |[FB|RH| O | A | © | O | O | — o1 o1
B | BPEvEREO M L | RE | KRB | KRB | REY | KRB | RBE| © | A | O | © | O | — o1 o1
Elgmrowsy |ol|lor| - | - |orjorloloe || - |- | - o1
1) O: HHBEICKREXEETLI LD, O FHREICEETILD, —  BBOLRNEOD

T MBEROEOMINTHRELNETE S, |
2) a: bAMEYEIA, » o BIULEAMA,
d : UG, e @ do A s
3) TOAHIRREIZE Y Bie b

D UHER OO CTHEELETE D
e DA, o A M,



18 Jet 2 B B AL AT S BT AF 92

H % 345 (2006)
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LZEDZNKE T 7 ZRANERTHY, EElEE
REOF O Ay FOKEZR 72w, [F—[EliKE -o
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5z | 9 Hll & d (mm) 100 85
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5w BAE R (om) 232 180
o | 1B 7= 0 B) Al B 4 2 2
|| B ks A e () 275 275
x| 9 il & o (mm) 115 85
U | EIIERADTELAADY » () | 31~47 | 31~47
S bt | DAMBIEE o, 46 45
Ol mpta | A % Wa, 13 29
B2 C) | B B E B 30 34
b oA By AmYe () | 44~T7 | 45~68
bAdEE A s ) 120 120
DA e (mm) 70 70

1) BEJIEBIME S 5o A B bE S £ TOME O
2) JEE RILREOfE
3) bAMBBAD AL E TOMEDHE



g - YA - )1 - AR - R - R KIEE D AR IR o s k12 B3 2 B ZEATZE

21

729, HNEEO A BEATOIEIfA AN
BipoTN5,

3) IFEEH

i 7e (ERMERREC 0.49) KFRINHERL OARBHE v
NEHE K RIC B THHERBR 21T 572, # 3-T121F
Y&t E R,

x 3-1 DOYUIRIMEHERD TS ML

3-8 DOOHUIHIBEHBROIEERY

it B & =2 B1
t B B g | ki
N2 7 2B kW) 44

FEOOESERE Y (rpm)
BOE AR EE?Y (n/s)

it

167, 212
0.71,1.04,1.39,1.74

) R X

e 61X X 1135
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B B R P (%) 27, 51, 22, 0
FAE « PERRA (%) 33, 76

Fla &k (%) 54
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10% KE o7z,

JEME SO K TEE 3 Loix, BALHE S AE
L= DOOREN -T2 LIk, 2ODOYHIHE
U, FRCEJIHOUEEIARD Lz &B 2 bh
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20mfEEL, PTOWKE)), PTOk= XY, 2F
SRR, FERRHER R A HE Lz, & 3-8 ITIE¥S
A Rd, DR 2 2 Bk, (R 2 KR
HAMF 2 BERE, mElHsiy 4 BeREIcE 2, 6 sBRIX 25T
TRBRZ1T > 72, BRI, 12cm % HIEEIZERERO &
AP L CRRE LT,

5) HBRERLER
SO YIHIEARBROFE R A, 6 HBRX O HE A
LT 3-9 17, WEHREE, UIHIME 115mm O JATE

oo,

& 3-9 DHYHIEHEBROER

? R *& k=2 B1

E: L X N 7<)
e ¥ & E s 1.08 1.04
2 ® [\ i E#E O (rpm) 192 183
B oo A E v F () 166 166
W % (cm) 11.9 11.1
P T O k& 5 kWm>d | 107 (0.91) # | 117"
PTOWK= %X kJ/m*) | 100 (0.87) % | 115°
B YY s & (em | 1001 (1.12) 2| 9.0°
fa BE O O® E (%) 74 (1.03) @ 72 ¢

1) 45 6 BB X O E
2) (

) T DR ) 12 2 S

3) fERES5% TadsbDREICABEEDHY, ab ad

FlICHEZL L
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3.2.3 DHHLABTEOUEIARUEHESRE
PMEEMREICRITTHE

1) ExEBH

SODLAEOUIEIAIE, B A —2 ) OFTEE)
JIBOVEHEREE I C R & B h RITTHEHZTHY, H)
M35 45" 2k 2 5 LT BB ) 2452 &, bl
HIfARE S 2 H1E Eet « Kiis - i CEMEREDS @+
HZEMHLNIENTWS 219 ffifgn—4 1 3
B (RAFR) Db MBI 2 AT BIEI A
% 30~60 " LILEPHICOA L TRY ¥, Lok o
TR PTEE) ) EAFFEREEE ORFEITIS T, BT BIEI A A
EWNT HITWD Z Edbnsd,

[BIEAEEDY 276mm T, FAEERO LT OIEIA D/ S
W (9207) o ERE VDD (J9407) 23, [ElEGHE
FE 220rpm, {E¥EMEEE 0.5m/s & 1.5m/s CIE¥ET B
DODFESHEN & DDALEOBIMRAZ K 3-1 1R T, &
DT EIEIA A 200 RREE /NS TYH, (EEEE
0.5m/s FECIIRT A 15" FREMIESH D3, 1E¥E
BEE 1.6m/s BEICIE, IFAMTEALERVIREEL 72
D, DA O AR HEIC AT 2 R
NHTL D, 2O D, bAMERYIEIA/NZ N
ODITEEIEEICE S RN E b,

P E NS NRet o ¥ YIRS DS
FIEIEEVINS) W i j) b i

AT J5 1) a
— —
O \ /}) S
1&@"‘%15" %H“ﬁ‘ﬁ%“
B 3cmb BHE3cnll /
DOHIFK DHFE

a) VEEMEE 0.5m/s, DDEHZEEE 220rpm I

GIHlfa /S o @g&ﬁ'ﬂ'ﬁ

R
AT I71R)
/7

R
V\%#?%l?)cmﬂ%"
DU

GIHI RS DDA
B

—
AN

|
F i&cfﬁ; 25°
’\ﬁ@‘él&tmﬁy
D fi

b) {EEIEFE 1. 5m/s, DODO[EEZHEE 220rpm

N

®3-1 HABEAEISE, FREELSXKFADER

DARERO TR B ) Av—2 U OFre#h /ic
T LEFATHY, MREEPRESSRDITE, b

AUHEERAS £ 2 BN 2 B O SEAME N B3 5 720,
FIEENMET T2 EEbhTng %, %/, b
AR 2 KX < Lz TAEEmS 0] ORER
Bl P THLMNIENTVWD LI, DA R
BNREL 2D L, DAL OYIEI 23K &
72D, WMo RiEtEREOm L HIfF & 2,
YIHIERBRIC BN T, DDUIEIEL K& <3252 &
THED AMEYS 720 OFTEE) ) 2R CE 5 Z L3
ST, HEEREO M EAMEE L TR T-, £ T,
S A BEEIEIAG &b A IR RO KIC L D
WettEfED ) Foh R A MR 5 B CARRBR (T 72,

2) {HEtng

AR U7z & 9 7eprEah ) L e EERE O N T 2, 5
HHFZERHZ BT 2 BT AR O LEREZZEL, D
0 /IR DRSS 2 T OIEI A 23 317 (LR TGIHI
) &3 5,) L4460 (AT THIEIAR) &7 5,)
DD EFFOH D AME 1.8m DY Av—H U ZiAE
L, 44kW X% 52kW O 4 f@BRE) k7 7 2 (ZHfH T Tk
A LT, DOFEOMERER 3-10 [T, xR,

x 310 OHYEIA - MEFEABRAKAFEHOE

A
; o oHl oA N H K

" B | 0 | ow | X
B 5 vy & (cm) 180

ig S N SeT2

R

] #ix 75 m| Eis (FUry b

7N % 40 40 40
o | B J7 AT OB () | 180 | 180 | 200
| 1 B #E Y 7= v B) HI B %K 2 2 2
P | o#x o (m) | 245 260 245
b 7] Hil M8 d (mm) 85 88 95
= | EIRRATELAA Yy () | 32~56 | 33~46 |34~54
O | DAHES | DABBIES e, | 46 46 62

BT | A Hoa,| 16 31 29

HiA2 C) | 8 K B 31 39 46

b oaoh B A28 () | 44~T4 | 44~59 | 28~61

DAE s 5 C) 120 120 120

DA R o (mm) 70 70 120

1) EJIHBRAE RS o A B4 R E TOME ORI
2) FEBERIERRE O
3) DAMBIMGED B HAEE TOMEDFH



g - YA - )1 - AR - R - R KIEE D AR IR o s k12 B3 2 B ZEATZE 23

O, TEIHIAR) & TOEIA TR oz R4
1To7. 311 ITIFBESEMETT,

FYIEIA 39 ° (BLF Tty &9 5,) Ok
(HEo AtiE 1.8m) ZHER U7, oA iR,
TEIHEIf/N ) S8 & THIEIAH ] S5O TIEFE T 70mm

LA, THIEIfA R SH T 120mm (28NS E7-, 4) RERAE
*7-, MO K] #TiX, 2 OUIHINE &L ORI\ B3 DITRM O RPHLE 7y OR %2 1 mEEEK L,

N7 7 2 OMBRESEE 2 RERKICLT1IRY720
20mfE¥EL, PTOMKEN), PTOZRLY, 2F
R HRR, FARHRRANE Lz, £ 3-12 IT/E3E
ST, TUHIA/ N & TOIEIA Y O iR
TIL, DOEEREE % 2 B, (F3EHE %2 3 Bk cAE

DT FEBR MO L 0 SRR E 0,

3) FEEH
RN~ IR 7 (RMEFE %L 0. 35~0.49) HEEE T,
RHE 1 % OV L NEHE 0 K BRI % O A HHE K F L

BWTHHERBE 21T\, TOHEIA/N & TOIHIAF Z, 6RERX (2K18) %, TYEIAIK) & TOIHlMA
=& 3-11 DHUHIA - IERFEHBROITHEEHE

E 5 B 8] B/ N8 & S8 D Ei BIHIfE - fhsEgh o & ROH DLl

B 5 * t=2 C1 C2 c3 Cc4 C5

B 5 4 A 1994 4 4 H 1994 4 4 H 1995 4 4 H 1995 4E 4 H 1994 4% 12 H

= B % | #nRRER T BRI EmT T B R [l T By IR BT

Z % o B OB IKABULFE RS DAL /K H IKFBULAE RS DAL /K H

W b b o Rk R B = o 3o Ol SL=A e vy @il

o X oEm & (em) 5~10 5~10

" o FRIER TR | MRIE S T AL | AR REETR P -

BB R W Dot | et | 29t MR 7 7 A LR et
+ D i+ (CL) L MEREF(SiC) | HEEEL (CL) g+ (Lio) >V NEHET(Si0)
BB R ORR P (%) | 23, 32, 42, 3| 27, 51, 22, 0 | 20, 36, 40, 4 | 28, 33, 39, 0 | 27, 49, 24, 0
YAME < WRPEIRA (%) 32, 72 32, 73 43, 112 36, 75 33, 73

Bla K (% 54 46 82 55 49

£ (S R = B § 0.54 0.35 0. 57 0. 49 0. 42

W = H A Y (%) 34, 48, 18 39, 46, 15 31, 62, 7 36, 51, 13 38, 49, 13

0 i & (g/cm?) 1.37 1. 46 1.38 1.44 1.49

W W B (g/cem®) 0. 89 1.00 0.76 0.93 1. 00
FSEE AHRPT (Mpa) 0. 42 0.63 0.30 0.67 0. 60
foo&F 1 (kPa) 43 54 20 34 28
NEsEEA ) 14 20 24 45 33

1) EEEEEESE Bt 0 ~0.002mm,
2) FE Cit, >~ W, EolE),

2L b 0.002~0. 02mm, 5 : 0.02~2. Omm, 4 : 2. Omm~)
3) [EMHE, K=, ZEREOIE

& 3-12 OHUAEIA - MEFEHBROEREH

A Bk H Y I/ & S O g I - dhEpp S L RSO Rl
o L & E5 C1l, C2 C3~C5

=4 o . N . BIHIA - e | GIEIE - fheRpt
# B K| Gl ot | P TR | DR R
N7 ZBEREE T KW 44 44, 52
BEDWEESHE Y (rpm) 276, 326 \ 267, 322 218, 229, 205 | 210, 220, 283
OEVE X HEEY (/s) 0.71, 1.04, 1.39 0.86, 0.89, 0.97, 1.17

A B X 2 KR 6 XX 2 i KRB KX 2 K&

1) BEBAERE RIS (44KW : 2, 600rpm, 52kW : 2,200rpm) KF, 2) FEBIEAREIES - EITHIN A O % iy
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1) OEGERERTIE, DOREREE 2 3 BRE, 1F3¥H
[Ea ABRBICEZ, S5HBRIX (2/K1E) X Thax
JTHRBR AT o7, BRI, 12em & AARICEHiw D
S & L CRRE LT,

5) HRHERLEBER

FOIHIA /N & TR ) OHBGERBROFER % 6
REBXOFHMEEZEM L, TOHIAR & TEIHlA
| OEGERBR OFER % 5 BRX O EHE A FH LT
#+ 3131”7,

a) YIEIA/NE RO LLE

SRR, TOIHIA A X TH) 1lem, T[BIHI £
H] X CK 10em Toh o7z, TEIHIA/N X TIE, 18]
Hifrh ) Xk, PTOEIEKOP TOkRT 3L
XK 15%IR <, FEHRIVE RN FRRE CTh > 7203,

LB LERK 0%KEPoT, ZOREND,

o A MR GIE A O X0 FTEE) ) ORI FTHE
7250, DOOUHIEAZ K IE2GE LRk, et
REME T3 A RED S0 7o 7,

b) tIHIA, HARFFEXLEPOLLE

SRR, TOIAIA - fisERR) XTHY 12cm,
TEIHIA - gy ) KT/ 1lem Th o7, [HIHI
£ - fEERR) XTI, TOIHIA - diseEd ) X
W2, PTOLMWENIEOP TO KT R LFENE
10%& o7z, Zhid, GIEIAOEINC X 5FrEE /)
DR Z, =88 & GIAIE O X 5 Fr s /) o

IRWENF D LAl o 7= 2 ERRK & Bbind, £72, &
HEED AR, v—% U I N—NEEER D O &N
WL, PrEE) I ROIRRE L7508, BIHIfA DR
WL DB~ L CEMEREOM B, FTE®Eh KR
D—KEEZXBND,

wiz, TEIHIA - dhseg) Xicxtd 2 TIHE]
£ - iR R KOEERBELZ DL, 2O 1R
W= O HYHIATED 12%BIM L TWH DI b 0nb
59, MMHERRIIERECHY, 2B YRt
10%ICEE -T2, 2D X RFRMNEONT-DIL,
o AR O OBINA ERFR E Bbnd, 7,
RS L UIHINE OB K X DM oM ME, FEH -
MEICR R WRETH -T2,

U EDOFERD G, SOUIHIREZ NS, Al
O Ll pRERELTDH 28Ik, FrEd)
JIOAKIR & W MERE DR 2 Wl NL T & 2 ATREM: S AL
iz,

3.3 FRE#LTBEOBE
HEMERBROFEREEZ 212, LT 2 50K AR
EL7z, 3. 2. 1IZdk_7=X 512, DRETHEDLIT
WaHHED A —x V2L, /NI~ RL NS 7 2 TOF
ANZ N1 EWIEIEE, FICRKE T 7 2 TR SR
5 2mEEIEIES B 5, £ T, 1 REIEIEO XA -
PEREZ LT~ 2 72 DI ABR S 2, 2 RIBIHIN oD %t
R & MERE & e+ 5 7o IS R BE Je i 2 B L 72,

£ 3-13 OHUEIA - RFEHBROBER

E 5 H 5] LI/ N8 & -3 0D Eifi BIHI - fhEREEh S & RSO DR
B iR & k=2 c1l, C2 Cc3~C5

- " 3 " . UIHIAG - MR | UIHIA - B
5 Bk X IEIFVINers) UIHIfA RS H K S,

B ¥ &#H E (w/s) 0.96 1. 00 0.92 0. 86

S % [\ §iE G E (rpm) 272 279 248 241

#H oo A v v F (m) 110 113 113 112

Ees & (cm) 10.9 9.5 11.5 10.9

P T O k& 77 kW/m) 160 (0.83) ® 193° 189 (0.90) ° 211 ¢
PTO=x%/LFx k]/n) 172 (0.85) ® 203 ° 218 (0.88) ° 248 ¢
2 Y+ R (em) 5.4(1.32) @ 4.1° 7.6 (1.10) © 6.9°

e oBE O % R (%) 83 (0.99) ® 84 ® 82 (1.04) © 79 ©

1) £ 6 HBRIX T 5 HBRX 0 B
) P TUIEIA RS ) ST TOIHIA - fhREERF S0 ) 1o 1 2815
3) fai#E 5% Talb, cL dDOMIZEREDHY, alka c&cORMIZEEZERL

2)

(



TR - JER - T - K - R - AR KB D AT o = I B3 5 BASERIFZE 25

3.3.1 =Z£FER

4 3-2 {2 BRI L DM B & P, [ 3-3 12K
RIBRRMOMIT R & X, 5 3-4 ([P RIBIR O
S, BE 3-5 ICKAIBATEHE OB, & 3-14 IZBE%
&t O FE AR T EhrRT,

1) hEBASH L R
PEIPAREMIIRA 7 7 Z ROV A KT AT

7 H ik

iy R L

AN

=T

|
&5 E il |

(RRRIERRRRRRA R AR RN RN RRIRE

5

=
¥
N
f

T H i ()
Bfhiy 27—

HHES Am—2 VT, @H 727 2% 33~40kW Th
Do B0 AMEIE 1.8m T, BE 34T koL, B
EEFERE (B 2BUfHF5Z2LR8TE5, v
— & ) SHIEEHEREEE 245mm O RV A TAHTAT, 2
EYIHIE Lz (K 3-2, GHE 3-4, # 3-14),

PR RRRR LIS, N~ T 7 2 I
PhdZ ey, 1EYHE] - ARSI X0 A

U7 H Al R

BEN  @rEam)

<
|
A

o

T
=0
I

\
4| M < vl
TP 1N
CATTTTITTITTI T T oo TITr I oOnaear I a T IIIIIIIII\

|
L

fi] i A 27
EERY YA N—

o

BEE 35 KRERREEDINER
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& 3-14 FFWEEABBOEG LR

i - oA B N
- BRI o HR BH pogicl
. Yo~v— =
Tl — —
- A USR1800 1.X2005
B o) vy, & (cm) 180 180 200 200
JRESD < " G S N VAR 1 %77 %5 i B
e {Z = & (kg 435 350 519 600
ST TV NSNS SN ¢ 4 )] 33~40 29~40 37~44 37~55
AN J1 #h /o 0 #h OBOE b 0. 338 0.321 0.310 0. 304
i 7N RS0 A oL.)) A o)) ViYL )
m & g 5 KL I Iz R I
5] #in 7 B Fiz (FovHhy b) iz (Fovhy b)
i by 36 40 40 44
B m A E R (m) 200 50 200 182
o | 1 [EHE Y 7= v B A 4% 2 1 2 2
||| Es & (m) 245 245 275 275
» | 9 Hil & o (mm) 95 46 95 88
U | BETRRASTEAE Yy ) 34~54 29~47 27~51 33~47
P bathE | bABIGE o 61 39 60 42
Oz | A % a, 2% 23 33 19
Hif2 C) | # B P B 44 31 47 31
A AYL ) 29~64 51~67 30~57 47~171
bAdEmEmRA 6 C) 120 120 120 120
bAoA » C) 60 45 53 55
DA EHRERE e (m) 120 40 120 60
N % 4 2
E | e X B = (mm) 40X 8 L 40X 6 L
A | EHES (BHE 13cm BF)  (cm) 5 10
1) EJIEBIME S B A BItE S £ TOMmOHE
2) EEREEFOME, 3) bAMMBIMGS S NI E TOMEDFHEH

KNRITA TR Arn—& U MR LTz, @IS N7 7
ZU% 29~40kW T, #tO AR, EHEROME, 7—X
U S OERR D FRIBRR I & 7 U b DA 8E LT
(% 3-14),

2) KEUBFRHE & KRB xTHER
RAUBHRBEIIRA 7 7 DY A R NI4T
kS A —& VT, @A N7 7 21 3T~44kW Th
Do BEO AMEIX 2 m T, ERERITIBIATTS IS T B
T3, v—% U 3D ZEHEEFEE 275mm D 7 /L4 HL
e, 2EWIEIRE Lz (¥ 3-3, BE 3-5, #
3-14),

KA HBEIZ1E, KOFER N7 7 2 HicEbis
ZEDZW2mEIEIX (7T v VBT oY A R
R4 T7HEES fm—2 1 G Lo, #5774

I% 37~55kW T, #o5 AR, EHEROME, =—F
SHDREERRENRKBIBABE LR U D& ®RE LT
(2% 3_14) o

3.3.2 O—421)3HDORIKEERS
BRSO RZ I E 2, KO —2 1 59
ZUTO LS IR ORSIE Lz, X 3-4, 3-5
(ZHPRIBHSERE & AR IREE D 1 — 2 U SO & o
Bls %, [ 3-6, [ 3-7 (2 RAUPHIEHE & KA B oD
n—4% USRIk ERT,

1) B—4% 1) DHDRIK

a) B

BISERECIE, PTEBINOEBER L, SHbAM
R R A — R e AR L A TR D 3 ~ 4%, —



g - YA - )1 - AR - R - KR KIHEE D AR TR O dd eI 2 B3 2 BRFEATZE 2]

3-5 HEEEOO—4%21 0%

By 727 7 2 AR ORI 2 f5ICAHY 9% 120mm &
L7, F£7z, DOUIEINEZ —iry7e a2 il o
K2 fk, —ikry7e7 7 o DM OR) 11 f5I2H Y
T5 95mm (THLR LTz, F7o, #etMERESCSCEsPERE

[l L SED720, A MERO Z 0T YIEI# & o A h B
MRERTT 61 (PARUER) MOr 60 T ORFUEE), ST
26 " (PAUEE) RON33 T O &L, —imgzer
WL 0 b R&E < Lz (X34, [X3-6), EJIEBUNA
Ay, bAMEEA, DARhEoImA L, —rR >

212

— -

146

3-7 REMEEOO—51DH

F oAl L FRE S L (32 3-14),

R DO D BIRIE DS OSHED KIS,
A rhER R PRI T 3 0, KA T 2%, »
O YIFIIE S FRIBETHY 2 £, KEBR TR L 1A, DA
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HIER D E15) 20 70> 1 B HIN A A3 AUBE TR 1. 4 1, KA
TR L5 ETH D,

b) xtHEH

PR BB L U3 L TR LT, Rk R L1
7 7 o VAR ENE R — BRI Tn D D
AR L (K 3-5, 37, % 3-14),

2) B—41)DHDEF

a) FAFEHE

WO ARV OEE RS L, B AZO IO
KREEEH—ITTHITIE, DODITHALRERBKICIIT
520D 1R L OUHIEMOIL L SE A2 /NS<T5HZ
EMEFE LW 00 BRSO —X U SHIE, A
T LAmME OO E % LTS, U— R4 hRl
T30, KT 2T L LTENEN _ELEAR
(2 [EBIHIZD) (ICEAIL, D8 1 AN 70 o8I
N —I2 b Lo L (434, M3-6),

[ 3-8 12, BAFHEICK T Dxfme —4& U -3
DOFEXNLE Z s, FTEE ) ORI E b, B
TlEr—2 Y SOOI HFREZ, 2OUIEIE
95mm @ 2 fZLL D 200mm (—fxA97e 7 7 oA Aok
ORI L1 WCTdEEbic, fMATre—4%1 3D
SEUREE O R BR AN 20mm & 72 HEEAI & Lz,

& & A
P g2—%1U 5

20

|
\
FE 200 3

B 3-8 BAFEWICHITEHZO—81) IHEIHE
EEEAEDHEALE (FER)

b) xtHE#

SO — & U S, FHEE TR AT
[BIfE 50mm DFEAT 3 AKF B, KA CIIRE 7 AR
3T R 182mm D45t b ARSI T %,

3.3.3 EEH

vy hua—42 Y TiE, u—4%U3h~0H >
AINT KO HEENRFAET D, Z OHERE T IIEER
EREEDIZFEREL Y, WIS TEF vy T
DEZY, EERRELERDZEDRD D, Fz, Xy
YICETIEEGRLSTY, #HEHOEBNCEY T
I BRI~ END NBEDLDT-O, N7 7 X OH]
BRI T 52 LD,

INHOMEEUET D728, BIRHE CIIIARTS
~EERN BT 72, BENOARL, \BEDO T
ZTHE v IPERZDRLT WD, TR TIT 4R,
KA TIZ2ARKE L, NOKmMEEZ, TRE TR
— & U SD MmO TmL D 8em £, KA
BTITAI8em EFE L7z (K 3-2, ¥ 3-3), ZDH
ERNE, KO WES COPHRMEECHRLEETIER
BLe DT, LhH~ETRE e s L, RS
RWVIREETHIEETE D L O IC LT, £, AT 5
12— % U SO ImEEMBFO MR 20mm &5 DT, £
ORMICEEN ZfE L (¥ 3-2, X 3-3, ¥ 3-8), ©
—Z U DODEERIC XV EEHN~D D BHFEDAEZ
St L Lz,

3.3.4 O—4%')Ah/N\—

EEHE O ARFICIE, BALRF Y720 OFF 5 A LER
%<0, a—X U WA= NOLOEPEKT D, £
DIz, F/N—WNTLOFE Y 3B L, PrEs) /)
RKO—NE/2D, ZORBEIZRHLT 570, BIF#ET
TV Y ASA—ONEEGERE LY 10em FRER 5 IZBE
L, m—FUDSDEHRIDIN—NARN—=2%KEL
L7z,

WIZ, @ TH Y AZATH &, 1FHEREOM NI
K45 8772 En—421) ORENENTLH L, 1
—Z U DSOSDOO KN PERTHZ b, r—
ZYVoua—J IR KREL LD, ZDDH, Ekon
—Z VTR Y I AA—br—F URKE L HITHEEIL
THED AR OHIER I O XA T 203 H > T2,
ZOMEESET D720, VY A—% L FEiC
2%, ZOMICTLREBTTLHZEIZED, =
— X2 UREKRE—Y 7 L TH Y Y I AN—TKFEE R
SXocLe (K3-2, X 3-3, BE 3-4, BH 3-5),



%k - W2 - Il

I R - AR

K EFE D ABEH T BERR O AL

B9 % BAFEATSE 29

Flo, EERENEGSRDE, o ABOTIZY
YA N—DM T Z U, SRMERECE R DMK

T¥sZ

EWD D, Z ORI

CHIET B2, FHY

Y A= DS, B TREZR L— ¢ & HE b A B
fHiF7= (¥ 3-2, X13-3, BH 3-4, BH 3-5),

3.4 BEHOAD—4) OEEMERERER

3.4.1 mEEFERERAER
1) HEBROB®

B Am—2 ) OEEREZ LT TT< &,
VAV N 400} I NPl

AT 2 )
D&, HEBIIERE A 2K

T L TR RCiRMERE 2R & DOVESERFEE N B LT 5,

*7z,

=2 U SO~OH D AN KD HERET 7348

kb k7 7 2 Bl OEITHINED & E > TEENA
(2705, BHEMESERRC

BIIDIEERE L T 7 X

®%%E%LE&U@H%W¢®%%%ﬁ§L,%%
OB rIRE I fe e VR BT & et FRA & Ll 32 B
TARERZT o 72,

2) AR
HARIBHFERE & h R R 2 39kW GEIS h T 7 Z @
H#HPHN) O 48RERE) T 7 212, KAUBAFEH & KR

*EPRIEZ 39KkW SUIE 44kW GEG b7 7 Z O#FN) @
4 fBRE) N 7 7 2 ZEAH S TSR L7, P S o
B X BB RELEE O TR EbALT N E D
2, AREENH > TH BRI E 2 —E TRk &
2 &5 N7 X OEREEHIEZ ) - TR LT,

3) FEEH

RS CIE, ORI (HRMEFEEL 0.33) ZKFBIL
HE% O KRB KB ICBWT, KBTI, A
HPH 7R 3Ky (RVERR2L 0. 08~0.56) D3+, &
B K OV v NEHE 1 o KGRI O KB K H 4
BEATICRB W CHHERBR AT 72, & 3-15 [ZIZHEM
BIRT,

4) HBRAE

Bt 2ATRRM O KRBT 2 OIEZ 1 mAREFK L,
T 7 2 OMBREREE 2R KIZLT1IRE7-05
20mPERE L, (EEMEE, EBARIEOHEE, M7
HAWE LTz, # 316 [TIEESRMZ2mRT, SOEL
HWE (P TOMEREE) % B 5 & ORI %t i ©
1 OBRpE, PR IRRE TR 2 BB ICRRE L, 1E¥EHE
A 3~6 BRI E R, &KX 2RMETHBRAIT o7,

% 3-15 RERERROFISEEHE
E BO& B D1 D2 D3 \ D4 \ D5
it o 1 b KA
fa B F A 1995 44 H 1995 4= 8 H 1995 4 12 A ‘1%6$3H
B B % P By R I BT R A TR SElT By E 51| LT
BIE (FBbboikig ) KRR ERS OARBHELAKE (BB = 2o 2 CHIWTAR)
L - \ HRIE 7 A FRRE IR | R R K
OB ® OB et | st o 54 1- IR 7 7 A fLIR e+
+ D LS L (L) LS oL NESE+ (Si0)
WO R P (%) | 29, 36, 35, 0 | 11, 25, 63, 1 | 30, 44, 26, 0 | 32, 50, 18, 0 | 32, 50, 18, 0
" PAME « WPERRA (%) 36, 75 20, 41 27, 65 34, 78 30, 73
T & K (%) 49 28 30 50 54
” T i S i~ B~ § 0.33 0.38 0.08 0.37 0. 56
w | = M A P (%) | 32, 42, 26 47, 40, 13 45, 37, 18 39, 51, 10 31, 47, 22
o (g/en’) 1.28 1.82 1. 62 1.52 1. 34
pe | L B (g/en’) 0.86 1.42 1.26 1.01 0. 87
M & 85 A 4K Bt (MPa) 0.93 0.81 0.71 0. 89 1. 00
¥ & 1 (kPa) 34 16 25 44 30
W EEA C) 45 31 45 45 38
1) EEEEEEaE Gt ~0.002mm, /L bk :0.002~0.02mm, & : 0.02~2. Omm, & : 2. Omm~)

2) ML (E»rbht, vk,

, BOIR),

0
3) EMDEER, Koy

0
ZERF DA
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x3-16 HEEEABOERSTH

[ B & 5 D1 pz | b3 | D4 D5
it S G52 L pinse KA

N7 2 BE S &N 39 39 44
k7 7 & BEBATERS BIEHE (rpm) 2, 600 2, 600 2, 800
BEODMEERHEY | PR 229 210 182
(rpm) k) HE 217, 256 207 179

» 0.71~1.01 0.62~1.39 0.62~1. 39 0. 70~0. 89 0.68~1.11

L I L =) (6 Exp) (6 E2%) (3 Exp) (3 Exp)

(m/s) AR 0.62~1.01 0.49~1.13 0.49~1. 39 0.62~0. 77 0. 34~0. 68

A (3~ 4 Bxp) (6 Bep) (6 Bep) (4 Bxp) (4 BB

% B K K BAZEHE | AKX 28 | 6 XX 2K | 6 XX 218 | SR X 2XKME | 3K X 2XfE

KW | TRX2KRIE | 6RX2KE | 6RX2KE | 4RX2KE | ARX 2KE

1) HREAEREIRIERNE, 2) FEBIEAR AR - ELTHIINR O %y

BRI L A1EEIL, BENEIEHAIETITo =,
BHARIE, 12em 7 BAEICEREO S S 2308 L CTRE
L7z,

5) RBREREER

FRRIBE D VEZE M & BERARIRAH S, HETTHIINR O
R& ¥ 3-9 12, RAEBEDFRBIRAZ 3-10 O 3-11
(R, EBREOIESSXICEY, 2RO
BN KENolzzw, KICITTERE2d Lz, #hE
X, FIREEE OIESEHE OB X R TR 5 &, BA%
BEX, X EBIFIERTTH -T2,

a) tEEREIERRE

KT OEmARIEEICB W TRE LTEERN
AlREZ BT 7 Z OFERAEHESEE O FRRIL, AL Eh 72
EOEESFMIC L TR I T-OBBICERTHZ L
FEEL W, 22T, N T 7 X ORBERIERIE L Y ERS
[BIHEHEE D 95% (T LA EThE e E LB Al
RETH D &ML, EREIRIEE D 95% OREREEEA
HEEZ 3T A VR & A i & L7

L7, LUF, ZofkElEREE e AEICERzED D,

(1) EBICHITSH bT 0 2 HERERERE

BRZEHEDS 2 [N CTH D oIt L, <A 1 [
GIHIRTH % AT, DO RELHE 210rpm FLE
TOMEHIZBWT, EXERE 0. 75m/s LA ECTxt o
BED AR > T8 200mm 2B %, BHEE O EORE - RE
WCHIER D -T2, D7, PTOEEE:ZEm#RIC L
ToxtRER & Dbl n 2 & b7z, D [RGEE )

BAFERE L VAT 15% i  voef BB OB Y 17K I T D fe )
R 1L, A~ 7 7 20N b T 7 2 O BRI
OB TH - 7ZIc b b 59 0.6m/s FEETH
STz, ZAUTK L, BHEBEOREEIFEEREELIT 0.85m/s
FREEC, WL 0K 40%E D -7 (X 3-9),
KRR L7z 1 [EIBIEHIR OB > Ar— & U 1T,
P T OMEE 2 UL T OIEETIE, mdfEEEZTTO &

o FRIBHREHE (EENHY)
A VIR (G R
& PRSI (15% M EERE )
8
A ; <
. AT /—Xj =
'?", A, 5
) z 4 =
* =
2
=]
g 2,800 0
£ 2,600 s Tt
2,400 =
= - AN
T 2,200 e
4mF \.
m@* 2,000 * V| ER : 2,600rpm |
”‘%— 1,800 | ' '

\L\-H 14 g
~ Fks T~ ~
=t %‘T 12 gy
£ 10 =
E 400 =
\_{\ "_’____‘/‘i
Q 200 po 5
20
o 06 0.7 08 09 1.0 1.1
®

TESEHEE (m/s)
B 3-9 EELKEIZHTDPRBOERRE
& HBERIEREE R CETIEME & DR R
HBREZD 1)
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o HFER (MEHNH 1)
A HERE (BRASHE & R ElsieR )
8
N S
s S
® v .
L yregd i
B 2,800 2
2 --A_o
= 2,600 TN
: A
%2Am &%
it
o 2,200 e 9 600rpm R
= 2,000 S o
3
. 12 >
g ‘/T' S
E 250 10 =
o
T 150 k/f3+Y/
2 jpe
S 50 LK
o 04 06 08 1.0 1.2 1.4
kS

TEZEHE (m/s)

X 3-10 #FEEXRUSEEL/KBIZE T2 KE#D
VB3R E & BB M ERERE & N THE MR
EDEFZR EBESD 2 KD 3 D)

AR U7z & 9 e BRI R O RERHTL 5, 2o/
EERET HI21E, PTOMEE:A 3L EIZ LT
X2 572003, D[RR EE DRI KV FrEsE) ) o
HMDSRET S0, D X 5 7 &F-o 1 [N
KOS vr—2 V1L, @EEIEE~OBICHEIME &
EZ5,

(2) KEHBEICHTS bS50 2 HBERIERRE
BAZEHE, <HHERE & b1 2 [EB)EIR o KA CIX, (A
U0 [alfinii fE Tl 217 - 72, /K &l oK
HCORREFET 5 &, REMOREEEEE I,
SF RS C 0. 95m/s BRE TH - 7=DIZx L, B TIX
L Im/s FRE LK) 15%mn->7- (K 3-10), 7=, X
DETEE AR E oot MEERIFS T, D4
RERICBIT DM N7 7 2N N T 7 2O FIRAHE
OB ThoT-2 L bbb, xRSO IR EEH
FE1X0.65m/s FREETH o7z, ZIUTRIL, BARHEEDK
B VESSEEIL 0.9m/s FRETH Y, <L V) 40%

Emolz (K 3-11), 2D X H iR’ SN0,

o Bi%tE (MEHHY)
A SRR (R & RIERE)
9
S
A o T
s £
AT 5 =
&=
2 2,800 " 3 ®
B "\\_ﬁK\
2,600 -
A
) |
B 2,400 gk x Q
m@* 2,700rpm A
= 2,200 ' 14
g A®{ 00 ¢
g S
=200 — 10 %
N
N 100 A
oy &~
N 0
% 0.2 0.4 06 0.8 1.0 1.2
VEZEHE (m/s)
B 3-11 )L FBYiET/KAIZEITEREHED

ERERE & #ERAM R E & O E T80
ZLDERFR GRBRESD4kRUD 50D
%)

OOTGIRL OISR EDOERIZL Y, BIRMEOIE
PR EINTZT2DTH D,

b) #fTiEME

(1) PEBEDEITHEME

AR TCIE, R 1m/s AT OE U lnlfss E o
KPR, EEATHINERD PR & AR Ch o 72723,
Z LIS DOFRER X CIL BT D J7 3 ETTHE IR M)
o7 (K 3-9), Tk, BAEEIZHEWT, BEEND
FASIEPIDHEE N ZHEE L2 L, 2HDAME D
HHER A R E S L COREUHPER D S5 & &
HIZ, x5 2D ORI IR 2 5% EALIE S 7= 0
OYEIHZ T2 LI L v H#ENMETF Lz &
WREREEZEZ bD,

(2) REHEDAEITHEME

KA OMEITHIINRIT, RO K Tl 1
m/s LA EOEEE T, v NEE KBTI 0. Tn/s
FEEE DVE R BEI T & BRFEHE D 7 MRV ME 7 23 do - 72
(% 3-10, X3-11), Z4uE, BAIFEEIZIWCTHEER



32 e EE AL DT FE T JE S % 34 5 (2006)
DFEE T AGIHEFMTIMS 2 &, SDb A DEIRZ A L, BRI OB VIR 2 xR

DR Z R E < L TOEHUHPER 2 S 72 2
&, AR 2 0D ORI IR 2 3R T BALIE S 72 0 O
OIHRHL A T2 ENRREBE R bND, £, X
BANC RS &, BEEPBRETKE (K 3-10) 12k,
THORE NSCEANEPLO K E 7220 NEHL/KH
(4 3-11) T, BAZEHE & xtHRBEOHETTHIMER D 72
RED-TZ, 0P, EEHNOHE X DHEES O R
%3, 4. 20 THE) - 1EEERSEERER) TiT o7,

3.4.2 BH-1EEBEEAR

1) HEBROB®

3.4. 10 TEEEEFERERR] I2BWT, (EEH
FE & ARBEIRIEAR B, EEATHIINR O PR AR L7278,
TS ORIETE T TIXFTEE) )RR )78 EORRE T
HoOMTbnsR, £, BARBEICE T [1EE
FEEZMERF LoD, TEEN AR FIED) 2N T
TP EMERT D11, (FEEREORNEN LI L 72D,
Z T, HHEVEERICR T A EEEE &L P TO.EN
ROLbHERE ), WretVERE, FRARHRLZEMERE, YRR &

-
—

B & bl 5 B TAGIR 21T o 7,

2) {HEt

HrR B R & R BRRE A 44, 52 U B3kW D 4
TmERE) k7 7 20T, RAUBRFEHE & KA R4 52 X
% 53kW O 4 #RlREh kT 7 ZICHAHT TR L, it
RNT7 7 2I120%, @EEERED T 7 2 B R#ERE
EOR T2 TE LT T 272D, #s~7 7
ZEOVKMONT 7 2 EMERL, N7 7% OERER
HIE A VRS S8 CTEE AT T2,

3) IFEEH

HRIEE CIE, JREEZR K SR (HEMERE %L 0. 00~
0.57) ThooBEL, gL, BE LT NE
£ O KFRILHES R AKH 7 EATICR VLT, KA
BETiE, OB~ GRPEFEE 0.25~0.44) 72
B4, HEEEL, WK OVSoOL NEHE o K FR I #E
BARBHLAKE 5 @WATICB W THHERBR 21T~ 72, #
317 \CHRE D, £ 3-18 1T KB DT 4% 7~ T,

®3-17T HEROBH - ERXRBFEHABROEEEH

EVE S E1 E 2 E3 | E4 ES5 E 6 E 7
=t B 4 A | 1994412 A | 1995 44 A 1995 4E 8 A 199544 A | 1994 4£ 12 A | 1995 4E 12 A
®omoWm A ;iﬁ e 5 0 L T 5 L)1 LT
B (Fab b oIk B KGRI FEZ DO RBEEAKH (B L= XA o TEIErcm)
o Bk N E X (em) 5~10 5~10 5~10 5~10 5~10 5~10
OCZExAE S (em #9 30 L # 25 #7120 2L #9115
+ oW % m f@%ﬁ%ﬁﬂﬁgigﬁ? S P IR 5 5 H KL 7 5 A (LR b
+ PO | (L) %ﬁf %ﬁf %ff %ﬁf SoL MEHEE (SiC)
i 2R R 2 (%) | 14,24, 58,4 |20, 36, 40,4 | 20, 30, 46, 4 | 25, 32, 35, 8 | 28, 33,39, 0 | 27, 49, 24, 0 | 28, 50, 22, 0
1B | sk - MERA (%) 26, 58 43, 112 23, 50 28, 64 36, 75 33, 73 31, 74
& K (%) 39 82 30 28 55 49 47
Dl B K 0.41 0.57 0.25 0.00 0. 49 0.42 0.38
Wil = k1 4y A P (%) | 40, 42, 18 | 31, 62, 7 |40, 34, 26 | 44, 33, 23 | 36, 51, 13 | 38, 49, 13| 43, 52, 5
PR % (g/en) 1.50 1.38 1.51 1.51 1.44 1.49 1.64
YE| o E (g/emd) 1.08 0.76 1.17 1.18 0.93 1.00 111
MsEE AfKHT (MPa) 0.74 0.30 0.81 0. 40 0.67 0.60 0.84
& J) (kpPa) 45 20 20 16 34 28 65
N EEA ) 35 24 32 26 45 33 67

1) EELEZERE Gt 0 ~0.002mm,
2) b (Ernbkit, vk, &, BolE),

2Lk 1 0.002~0. 02mm, &> : 0.02~2. Omm, % : 2. Omm~)
3) EnbEMEE, KoE, EXEOIE



g - YA - )1 - AR - R - R KIEE D AR IR o s k12 B3 2 B ZEATZE

33

£ 3-18 KEHOHN - ERBEARDFHEML

E S ES8 \ E9 E10 Ell E12
= 5 HE A 1995 4£ 8 A 1995 4E 11 A 1995 4E 12 A 1996 4£ 3 A
2 5 % P e R AR IERT B B2z T BRI HET
BIE (Rb b oKk KRR DABHELKH (B BE= 231 > CHIHA)
g B A B & (em) 5~10 5~10 5~15
DT EF 2B S (em %25 #7120 2L
I wmmmemet | SERKE D a5 e
+ PED i+ (CL) B+ (Li0) B+ (L) oL NEHEE (Sic)
W% KRR 2 (%) | 20, 30, 46, 4 | 28, 39, 31, 2 | 14, 24, 58, 4 | 28, 50, 22, 0 | 35, 46, 19, 0
e VAN« WRERRSE (%) 23, 50 24, 56 26, 57 31, 74 31, 72
T j%: Ko (%) 30 33 39 50 49
o L& TG = B~ 0.25 0.28 0.42 0.43 0. 44
wy | = M o> A 9 (%) 40, 34, 26 39, 37, 24 38, 40, 22 41, 52, 7 39, 51, 10
| T E K (g/en’) 1.51 1. 50 1.41 1.57 1.58
pe | e B E (g/em’) 1.17 1.13 1. 02 1.05 1. 04
M &% 5 AR HL (MPa) 0.81 0.76 0. 47 0.93 1.16
& 1 (kPa) 20 13 17 68 55
WO EE A ) 32 26 54 53 35
1) EEEEEERSE Gkt 0 ~0.002mm, /L K @ 0.002~0. 02mm, & : 0.02~2. Omm, B : 2. Omm~)
2) ME (Enrbkit, b, #, BOIE), 3) ANLEMEE, Kok, ZXKEOIR

4) RERAE

Biped DT ORBHER 5 OME 4 1 mEEEE L,
N7 7 2 OBEEEEEZ R RICLT1IRY7Z0H
20mPEZ L, {EZHE, PTOE, e, Wtk
RE, ICHRMERE, PEMERESEAWIE L7z, & 3-19 I
MIRED, F 3-20 \CKAMEDIERSR AT, 2ol
B (P T OBMREE) 1%, BRI ORI IRk
TIL T BERE, PAURHREE I 2 BERRICERE L, T3
A 2~ A BePEICE 2 THIX 2 i CRBR 21T o 72,

BB TIE, EENZEHI X E SERWVKEZHR
72, BHEIE, 12em Z BEEIZER RO & S 230 L
TRE LT,

5) MRERLER

3.4. 10 MEmdERER] CHRELEZLIIC 1
EEIEIA O PRSI I, #o Ay FoKICk
% B OB EREDIR T AP < 7o, midik T
IXP TOMEEZmHIC L CIEET HDLERH -T2,

£3-19 PEROBS - EXBFEARROEREH

# B & 5 1 | E2 E3 | E4 E5 | Es6 E 7
AR A W - s RS B ()] 44 53 52
k7 7 2 BB ERSIREEEE  (rpm) 2,600 2, 500 2, 200
FE W AR E Y| BARSHE 270 229 262 295
(rpm) SIS | 256, 324 | 217, 324 249, 424 280, 375
s | 1.01~1.39 0.62~1.20 | 0. 62~1. 20 0.70~1.17 | 0. 48~0. 70
w2 | PR om0 08 amy | amm | 0% | smm | (sEm
(m/s) 0.70~1. 01 0.49~1.20 | 0. 49~1. 20 0. 59~0. 97 | 0. 48~0. 70
e |O- ) ) ) ) ) ) ) ) )
MBEE oy | % | ammy | sem | %% | (cmm | (3B
% B KK BAZEHE | 2K X2 | IRX2 | 4KX2 | 4KX2 | 1KX2 | 3XX2 | 3KXX2
g : KRS | ARX2 | 1RX2 | 6EX2 | 6FX2 | 1IEX2 | 4RX2 | 6 KX 2

1) HRBIERRIEREE, 2) FEBIEAR AR - ETTHIANER O %y
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®3-20 KREHOEBH - FXBEEABROEXREZY

# B & 5 E 8 E9 [ E10 [  Eu E 12
N7 2 B M &0 53 52
k7 7 2B ERS BIEAEE  (rpm) 2,500 2,200
HEOOEEREE D | B 240 200
(rpm) S e 235 196
B i 0.78~1.51 0.78~1.51 0.78~1.51 0. 38~0. 78 0.59~0. 86
woE g E 2 | (4 BB (4 BB (4 BB (4 EXpt) (3 EXp)
(m/s) AR 0.62~1.20 0.62~1.20 0.62~1.20 0. 38~0. 78 0. 48~0. 70
- (4 BB (4 Bp&) (4 BpE) (4 EXp) (3 EXp)
N 5 X # K AKX 2 K A4RKX 2 £ A4RKX 2 £ A4RKX 2 £ 3K X2
1) FEBIEMSIEIRARE, 2) MBIER B - HEITHIINE 0 %
FO, FRBETIE, PTOREENS 1 ~2B&EHE U sk FEBS L0k 9 2 HRUBR S DVE NG S L B )2 D b
DO xR & el U7z i R A2 P icls 35, X 3-12 Z, X 3-13 12, PTOBEEN1~2EmET, 1

cv
=

PTOB EENL~2 5

BA TSR
®H EEA | REER |
HY L
) AE ¥R B (n/s) 0.78 0.77 0.78
SO0 Iilimii (rpm) 278 272 352
EEHHES AE Y F (mm) 86 86 136
¥ B R (em) 11.4 12.1 11.4
b EENSHY * a5 % TR BEAEDH Y
T EEANSRL ok fERER 1 % TR E HEAED Y
5l L - 1.04
Y OFFEA 0.99
¥ O 1.04
B2 p 1.06
=B m L 0.95
i =3 0.92*
4 = 1.01
S B 1.11%
- 0.46 **
PT Ok 0.94
T % )L ¥ 0.91*
P T O 0.95
EA /| 0.90 **

0.2 04 06 0.8

1.0 1.2 1.4 1.6

KRB0 D b

® 3-12 D&HEERRE

A1 2ERER, 5

KFEERMNEED RIS 5 EEH
REOERBELBHEDL (2135 - &

AR D -1)

T, {3

FOHFEDS 1 BARE O FREE (2569~ 2 U BR SRR D 1R

PR JE B
HoOH EEH | @mER | R
HY L
) AE ¥ B (/s) 0.84 0.80 0.74
SEET o 8 (a5 FE (rpm) 259 251 349
EHH O AE YT () 101 101 130
¥ B (em) 11.0 11.9 11.0
L EEAHY * fERER5 % TR FEAEDH Y
T FEEHNZL o fEREE 1 % TR AEED Y
CiF R P 0.87
Y OFFLA 0.88
¥ OSE 0.99
B = 1.06
5 bk YL 2R 1.17*%
B 0.86*
= e 0.88*
2 = .20
) B 22%
. 0.49 **
e i N h 0 84 %
PTO 0.94
= 3 ) ¥ 0.92
P T O 1.01
@ A M

0.4 0.6

0.8 1.0 1.2 14 1.6

*f 69 D b

E 3-13 D&[EEREE

A1 2ERER, 5

FREREN 1 BRIERDOAIBHICT S

BIBARBDE
% - 2R o

ERELDNZOL (213
T49)



g - YA - I - Ak - RE - KK

K EFE D ABEH T BERR O AL

ZBA9 % BAFEAITSE 35

FEE LB DA, 2IES5ORBRE R4 P L OR
T CEEIHREE, B, xHRRIXE HI2 11~12cm
Thol,

BAZEHE, <HHERE & b2 2 [BIEIR O KBTI, [
U oW [nls#E Tl #1772, X 3-14 12, PTO
T B My OMESE B 3 [A) U o BB L2 o9~ 2 IR
HEDIEEREE LB S ol %, X 3-15 (2, P TO®
FEEEMIE UC, 1EHEFEN 1 Bl % B o645
RIEUBAFEDOVEREREE LB ) E DA, 2FH O MR
ECORBRIEREZ L L ORT, EHPRRIL, BRRH
X, ®HXEHITHK 12cm TH o7,

a) FTEEBALFEIRILY

(1) PEEOMEBESHEMEIRILY

R I R Rk
HY L
K AE ¥R B (n/s) 0.94 0.94 0.88

SO &JIEI%:JEI“ (rpm) 222 223 204
SRS A E /% (mm) 126 126 129
S B B (em) 11.9 12.0 12.0

L EEANBY * fEER 5 % ORI & D D
TOEERNRL || ek SRR 1 % ORI L HEEDH Y

Il N PR 1.20™
Y DIFFER 1.23*
¥ B 1.10*
i =3 1.13*
1.21

* B+t 1.08
B R 1.09
4 = 0.99
) B 0.97

. 0.69 **
e 1 L 0o
PT Ok 0.89 **
T 3 ¥ 0.89 **
p T O 0.94
o #® A 0.95

(=1
(o2}

08 1.0 1.2 14 16
POpieLs  Thabdus apY =

SV NESEIFEIT 0. 6m/s UL, FoOMIESIX
1. Om/s LA EOVEZEEE O X A2 4E 5

K 3-14 SEERERUVEEREEERILEED
MBI T D REEARBDIEEREE L
BAHEDL (213505 HK D)

R 2R 5 L, DO REIEH

HEEAD 28% i <

VRS HE B 3 [R] U e B L2 e, TP RUBASERE O P

TOENITK 5 ~10%D7eho72 (K 3-12),

*7z,

TESEBHE D 1 BARE ORI~ T, BAREO P

T OB 1T 5 Y%ll~FRE TH -7 (K 3-13), [H
TERNENER S TR0 BRFEME D P T OB /1%, 1EH
SHRWEFELVHS %EmVMEM NS -7 (X 3-12),
HoAv—2 U OFTEEIT RO O 1Y 1t

HiAkLy 09 25 Lz
W5, TEZEIRE 0. 88~0. 98m/s HFiZ

FORESBRLZENIOENT
B DA D P

T O te#h /) 2 i Z 5551

Z¥ 3-16 (2”92, PTO

H# L, KiENDRELSEEY BT A FROM L
ZE TR EOBGE KAV L MEI KB TIE&E <,

BH b
HOH [ R | R | R R
H Y L
¥ E ¥ Wl E (n/s) | 1.05 1.05 0.83

Iﬂo?sb@éamﬁr (rpm) | 218 217 212
O AE YT () 145 145 117

oo B (em) 12.0 12.0 12.0
b EERS Y * a5 % TR E BEEDH Y
T EERNSRL sk fERRER 1 % TR E A EZEDHY
Sl L - 1.12*
Y OFELE 1.16*
oo 01
#F A .03
. S 111
B wm L 1.03
#F A 1.05
£ = 1.09
S B RR 1.06

- 0.92
PTO K 0.79 **
T~ % X 0.81*
P T O 1.00
= /) 1.02

(=}
(o2}

08 1.0 12 14 16
PINIEEs Y0 Sl Y

SV MERE ST 0.6m/s BLE, FOMUIESIX
1. Om/s LA D3R O X & 25

K 3-15 “DOOHREEEENFER, FEREERM1
BRI ED R B#ICx I 2 KB RAREDHE
ERELFHEDLE (@3BomEK D)
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£ + (E1)
hiEEE GIR) (E2)
fEEE () (E3)
BEE G (E4) R
B %) (E5)
SV NEIEL (B6-7)

0 50 100
PTOEN) (kW/m?)

150 200 250

BEN®HY, 1EEHEE :0.88~0.98m/s
W [AlfREE : 228~298rpm

3-16 HAIFSHOHERREEDOFTEE S

KEAE J1 D /N & A dEEE K B0 A O BRAE 1K F TR
Molz, ZORREL LI, PTOREBNMEN-T-
T D HEEE 1= K OMBRAH 7K C OVESEERE & i @) /)
Lo (21 35HOVHE) %X 3-17 12, PTOM
B ) E o 7o iv NEE K COVEREHEE & prEE
B JEORRZM 3-18 12T,

TN D HEHE 1 R QN /K N 331 5 BRSO [ E

o B (EEHADHY)
o KERKE (62% & iz ) _
> & 15 g‘
= =
L2 Lo s R
>—01 &
g o o F
jZ 200 LS =
= 150 -
L i ——
o & 100
=
= 50 200
1=-2 150 S ~
- — /—O @ c\za
o— 100 = =
oE
50 & &
—~ ol
g 15 0
% 13 G Sy ey o
£ 1 i
E — 200 N
— A —j/_o 100 kY| g
% 0 e ~
i 400 R ®
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b) BT EXDIFHEEE 3) EEEEHEAE kit 0 ~0.002mm, /L bk :0.002~

0.02mm, # :0.02~2.Omm, B : 2. Omm~)
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iﬁ YAME « WERRSA (%) 30, 71 30, 71 23, 44 21, 41 32, 73 33, 79 33, 79
o & Kk (%) 50 51 30 27 47 48 49
W w oM B 0. 49 0. 50 0.33 0.29 0.29 0.33 0.35
g | = A8 oy A7 P (%) | 37,49,14 | 37,50,13 | 40,34,26 | 47,36,17 | 43,51,6 41,52, 7 43,52, 5
pe | T T (g/em’) 1. 47 1. 47 1. 47 1. 70 1.59 1.59 1.61
g M (g/cm®) 0.98 0.98 1.13 1.34 1.09 1.07 1.08
M ¢ 8 AR HL (MPa) 0.93 0.84 0.94 0.68 0.94 0. 66 0.95

1) EEEEEEaE CBE o ~0.002mm, <L b : 0.002~0. 02mm
2) FE (Eroft, Sk, B, EBolE),

, b

1 0.02~2. Omm, % : 2. Omm~)
3) ErLEHEE, Ko$E, EREOIE
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4) HABRAE

a) BEFEEDAHE

# 32T \THHENEERF OS2 R4, KT
VEBAZEHE & S BB 0D D s [aliiR s B 2 [ RR L L ZRRE L7
2, ARG CIE, 1 EYIHIR TS O S A
Y TFMRKREL 20T, KRB D [ElfisH
FEABRFEME L VK 20%m < BRE Lz, TEEEEENL,
L LT ANEENAIRE e em OLIE A BIR LT, £To,
RAUBHFE CIIEE RN ZEH S TIEE L 722y, il
BAFEHE Tl e TR Th 7o 720, BEEHNEE
HAEEhot-,

ABRIT, K 30a DIFFITHNT, 1T REEA
BIEE L%, SMEZ STTREIVIEEL TiTo 72, K
R DORER 21T o722V NEHE KB T, BIsEo
HHKI2ha DI THRER (BEILIZH > TE¥E) L,
BRAEIE, 12em & BARICEHERO & S 2 L TRE
L7,

b) BIEEDHE

HEELIESE L RIRE, L8 LT VRN Al RE 7 i i VR 2
FEBR A 3R L, BRFEHE &t EE D -2 0 [RlfR i FE 4 AR

JEICRRE LT, & 3-28 ITE¥ESM AT, BAFHED
B ENIEHA S 7o, BBk, (35P R ETE
WIEE L%, SME%Z 3ITREIVIEEL TiTo7-, B
TSI L7z 2ha 135 T, BRIih- TIEE
L7z, BRI, 12cm & BEEICERERO & S 2308 L
TERE LT,

*®3-28 BEIEFRaERHABROMEREN
LR S

I1

it # M | BT | ORI
N2 7 ZBEH T kW) 35

FRE-D DAL D (rpm) 210 205
HmEEEHE? /s) 0.89 0. 69
BHEHOAE YT 2 (mm) 127 101
[i5] E by 2L —

1) H&PEE RS [RlER
2) PEBAEAK AR

(2, 600rpm) M
(2, 600rpm) * HEATEENNER 0 Y%

5) REBERELER
a) HEfEEREERHBORER
#F 3-29 ITHHEEERERRBROS R4 ~T, HHEIE

x®3-21 HEEFRREERABOEREH

N iy % 22 H1 H2 H3 H4
it R F | FPBUBRAFRE | Rk AR fﬁ%%%\kﬂﬁ%% I BRI % 1 kﬂ%%&]kﬂﬂ%%
T 7 2B T kW) 44 39 39
FEOOEEHE Y (rpm) 229 256 182 179 210 210 207
HOEAEEEE? (n/s) 1.01 0. 80 0.99 0.78 0.78 0.78 0.63
JEHOAE Y F? (mm) 133 165 174 129 112 112 92
[ & * 2L — HY - HY HY -
1) HBHEMRKEELR (2, 600rpm) KF, 2) HEEIEMEEL (2,600rpm) « EITHEMER O %IHF

= 3-29 HEEEERARBROER
al 5 % =2 H1 H2 H3 H4
it 2 B | TP BT | ek BRRAS | DT BRFAR | RSk A | TR BRI | R BH S A% | T st BEA
&3 % if] E (a) 30.0 30.0 29.6 30. 2 201. 4 30.0 30.0
+ P >V NESE+ (Sic) WiE+ (SL) >V NESE+ (Sic)
E 3 i B (n/s) 0. 94 0.79 1.05 0.78 0.76 0.75 0.63
foie 7 (cm) 11.9 1.3 1.5 1.6 11.0 11.4 11.0
#® 4T mom E (%) 4.4 1.1 — — 6.5 5.9 7.5
X % E ¥ & (a/h) 50. 4 41.3 58.7 44.5 48.0 45. 2 38.0
i % OE % 2 F (%) 77 80 79 82 85 80 84
10a H7- 0 EHEZ & (L/10a) 2.39 2.45 1.78 2.23 2.30 2.36 2.78
ok Bk E & (l/m®) 20. 1 21.7 15.5 19.2 20.9 20.7 25.3
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HEICBWTLE LTAEED ATRE 7 e il B B, b
+okH, v NEHEEKBE BIZ, PTORTESH N
IRWBAFEMED 73 1 BEli T - 7=,

(1) PEBOEFEEREMRIEES

FAUBRSEA, AL PR & b (SRS BE RIS 300
BFTDZERBHo72b0D, MIBRIEENRETH
Sfce FHBHEIL, BAFRBEX THK 12cm, xHHRXTK
llem Th o7z, BHFEHEOFEEZEEEIL 0.94n/s T
HY, LY 19%mEHTIEETE 2, KD
FGEERIT 50a/h THY, XKL 22%KE)
ST, Flo, BFBBOIIHEEDNRIT 7T7% T, xR
BV 3 %R -7, BAFEE O ELIREHE & & 13K
20mL/m* TH Y, S L VK8 % b7eiroTz,

(2) REBOEXRERLMRPEEE

WK T, REUBHIEHE, KA & 1
WREENRARETH o 7o, FHIFHEIL, 11~11. 5cm
ThHV, PFHRBEXLEMRX OIS hotz, VLR
B K TIE, RBUBRFEHE, RAU IR & I HERE
[EHSHE RO T2 2 0350, R TITRA
Tof CHEBEAME IE L7 7o O AT Be % 1 B FUF TR
Ltz AbdhoT,

BRI O VRS 13, WOE/KE T 1. 05m/s,
2L NERE+ KT 0. 75~0. 76m/s TH Y, %R X
D 19~35%mH CIE¥ &/, *EELIVEHETH
DI b b, BARHEOMEI TN R X
1~1. 5%(&D > 72, 30 a |FHITIIT B BIREDIZE
W8T, WEELKET 59a/h, L NESELKET
45a/h THY, LY 19~32% K& ~72, 30a
TG T DIEGEERRIL T7~80% T, M &

D 3~4%ENn-7-, PV NEHEL® 2 ha 138 TIi,

30a IFHITHAUEGIEE RN 3 a/h, 1FHIEEE
N5 WFEEZNENE Do T2, BRFEKED HLRBHY 2 &
%, WEEL/KETH 16mL/m’, v NEHE K E TR
2Inl/m* TH Y, PR L VK 20% D 7o T2,

Q) BHEMERICHTAERERLBRHEEEDEER

BIFSEE SRR L v 1 R Rl CIEECT& -0iE, 3
4.20 T8 - FERERER) CHRELZLOI
2 —& U SHODIKClS, v—F U /S —ND A~
— APEREIZ LY, xRS P T OB hssd L
e Th D, £iz, KA, PR CRHRH
EXTHREE D ILIRENE B BOEN/ NS o T201F, PT
OB MBS LH > Ay FH, KA TIE, BA%
BRI LV 20~35% K& D o7zdicxt L, HAl
B CII BRRE DS 1 [ OIHIR D725,  BHSEHE A FRA L
DK 20%/ NS poTelod EEZXBND,

HRIBA SR O A TEE NSRS Hr Rk BB L 0 &0 7z
DIz L, KRIUBAFHEOHEITHIIMED 1 BHKIE O K
SRR & DA o o 1L, RBUBRFEHE CILE E N & 1
HE®-0EEZLND,

b) B EERERHROBERLEER

# 3-30 I HIERRERABROR R A R T, MhfE
KBTS, ZE LT VEED ATRE 7o i B B,
BAFEHED 78 1 Bl Ch v, KAUBHAEHE, KA R
B HICHBREENTRECTh o7z, BRI /EZEE
FEIX 0.88m/s ThH Y, KHHELY 28% @ TIEH¥T
X7, BIRHEOIZHIEEREN NIHEESHRITIZTNTE
AL 57a/h, 89% Th o7z, xHHHE L [F L 30 a 1Z35ITHE
B 5 &, BARHEOIESEERIT 45a/h TxHRME L
20% K&, IFHIEEDNFEIT T1% THBEEID 5%
INEdoTm, BEREEED 10a M7= 0 BREHEE B

®3-30 BEIEREERABROBR

A R Ei 52 I1

it A & KA BHE R KI5k ek
E B m B (a) 222.6 | 30.0 #kifE 30.0
+ [ v NERE L (Sic)

1 ES iH E (m/s) 0.88 0.88 0. 69
Yooy o+ o g (%) ) — 2.8
% O fF ¥ & (a/h) 57.3 45. 4 37.7
F % OFE ¥ 2 R (%) 71 76
10a Y7z v REhEE & (L/10a) 1.32 - 2.18
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1.3L/10a TH Y, xR L VK 40% D727,
SRR ISR 2 B D 102 Y72 0 BRENEER &
RTEIEA, BHEHERRE L 0 L3R B0 03 m o
ok, RSO KRE IoE (B 223a, %t
W 30a) NERFAKEBZ bMWD,

3.5 i =

1) RVEEHTEETELH Arn—2 ) BT S
7o, DOESIE DOTRIRIZET D MR 21T\,
LU OfERE1FT,

(1) > mEERHEE DK Tz L 25 FrEdh ) oK% 7
Sy, 1 EEEM 0 o-onEIEIEEAS 3| (3 [E
GIHIR) oS> A —2 Y ERMEL, 2 RYIHIK
L DR A L NEHE O RBEEAKBIZHB W
TiTo7z, ZOfEE, 3EWEIRIZ, SOHR~D
T ORGAHDBEAET D20, KEHEETEELTDH
AT Eh ) OIS 597, 2 [YIEIO J5 A3k
HA~OJSHERE N ERB BN o T,

(2) FrEEh )OI AR SV, DDYIEIED R 72 %
Horiwm—2YEREL, v MEEEORME
KENZEBWTHER LTz, ZOREE, Mg m
ERMIETIEH D0, DOUHEIEOEKIZL VAT
HEF 2R TE D2 EBbhoT,

(3) FTEEN ) ORI & e ERED ) EE RSy,
Do AR O EIAI A & 2R L O HITE O £ 72
DO A —2 U BRIEL, HELEOV L NE
HEEORBEABIZBODTRBR L, TORE,
OOYHIEEZHEMEE D & b, bAREOY)
Hilf LB R e RELSTHT LICLY, PFrEH)
71 DAL & W L VERE DOHEFF A W32 T & 5 AT REPED
Rz,

2) HMERABROEREEE 2, TR HEED &#H
BoAinm—2U (B %25 (PR L I
) RIEL, UTFo 2B G & &b
(CEZEVERERBRICHE L 7=,

(1) BRFEHIE, s Foun—%Y3HTI1 EEEY
720 L& 2EYEIT 5 H (2 EIHIK) &L,
8 [BlHE A & R T 245mm, KA T 275mm &
L7z, B—X% U SO0 AME MR, A
HEEl A, IEIE, v—% U S0 O BT

Mg 2 — Rk L v K&< L, My sde
— X U SO RIE L 20mm BT HE5E LT,
F 7o, B ATRE 2R A% S O [E E N A B AR T ~ B
Uz, E6I8, = U S3DBITOH/N—HNAN
—RAERELLTHEEBIL, V¥ I R—% ETIC
2L TCFEY Y N—%a—Y > J a7t
EZL, FHEY Y H A= ER AT L —
X o & BRI 2 B 72

(2) WARIGHIRBRIZIE, BEO AR, m—& U -3 EER
RN LR LT, 1RERYZ0 025D
DIHIE %S 1m0 (1 EEIEIES) oA & 2T b
U U7z, KA IE, #FO AR, m—%
U S [EIRHAR A KA BA R & (7] U 2 [BI)HI Ao
7 7 A E gl L7,

3) LREDOBIZEMK & xR 2 Ll U CrRSEMERE R 2

TV, UTORRE/RT, 72k, RKEUEORERICK
WCIEBAS I & RO P TOBEE 2RI Ui LT
AREBR L7228, 1 [EEIR o pAR R T, el
ERITH EH O AE Y FORIKIC L W HFROY M
BE L W PEREICRIEN H o 72720, REED P T O
LB A 2 [FIGIHIOBHREM L D 1 ~ 2 Bz L
THRBR LT,

(1) b7 7 2 OBBEEREEZRET LS Z LIk b,
VEZE PR e e MEEEE 2 A Lo/ 5, Bt o
FRHFEA BBV CRlBR U7 ARUBR R T, R
L VA 40%, L, BHE LRIV NEHE L
DOAFHE K NIV CERER U7z KAUBHR IS, KA
KTHRBE L VK 15~40% E N Ehumnd TIEZED ATHE
ThoT,

(2) A+, HWEL, BEHROY L NEEEOR
BHE K BIZIBWTEE 7 BIRRBR L7 fE 5, 1FE3EdE
BEDSR) U AR R ek RIS bE ), ki s 1) B R R
BRI OP TOLEN /I E P TOKZ RLFIIHS
~10%, HeHEE S IZEE HNERRETR 65%, FEE
RARFCTHI 35% NN lehnote, (EEHEN
1B (20~30%) 5> Al BRI EE~T b,
HHRIBR DO P T OHENJIZFBRE TH Y, i
HE T E E FNEH KR TR 50%, FEEHKETHAY
5% NN 7otz Bd, HEEEL, B+
KO v MNEHE O RBHEAKBIZIBWTE 5 B
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BR U Tomn B, A3 Be AN [R) U R e IRBR IZ HE~,

IR 31T D RAUBR O P TOEV )& P T
O b XL FITH 10%, FLHEE ) 13 E E H1EH FE
TR 30~50%, FEIEFHRFCR 20~30%Zh il
otz MEEEEN 1 B (20~30%) KoK
TR I bR Th, @ik s 1 2 KRB F A%
OP TOWEIFREETHY, HHEEILEE
HNERRFCR 15%1K<, FEEARTHLRRETH
277,

(3) HEEE K OMRIE - 0/k BICRT 5 2 ) 5%
1, TR IREE T 2 ~2. 5em & EIRE L O 23

HoT-n, TR TIEI3 ~4cn S WEINT,

OV NEHEAKBICEB T 2 HRBH S O 42 E )+
BRARIE, RS CIRIR) U3 B B oD AR ot HE 2
DRRKRE Moo, @k CIEFRBRE CH -T2,
VESEREE AR U RBUFRRS I b, iRz sl K
TIBH T O g T LAY, BE L, HEEE A R OV
W OKETIEHR 10%/hs<, v MEHH/KH
TIERRBETH -1,

(4) 3T D PR S B O REIR IR 28 & )P FE
FEAUE, SEEE R ORI TOKE, v NESEKH
& BIZIA CAEERE B ORI K v BAFT, 1E3EM
FEDS 1 BE (20~30%) AKEE O s b & b~ T [A]%%
PlETh o7z, TEFEEEDE U RBUSHRR I,
I 51 D KRBT ORI I, S+,
HEEE 1 K OMRHE O /KBTI 10% @0y - 7223,
OV NEHEIKHETIERIRRE CTho 7o, mBikicis
VT D RBUBHIERE DX TR RS, (EEREEDA UK
RGBS, 0.3~0. 5 JSE o T2,

(5) v MEHE L ORBHEKHIZIS VTR L2/ R,

HRI R FE R D B RBHAR I3 4 T DR EE I W T

HRL T RER & [RIFRE ©, BEENAER IS 5E6 L
TEH S E R WGE OB RKIHRIC T R0 o T, THEE
T ROV MESE O AR KB IZ ISV TR LT
FEAL, RAUBRFME DR ARIHEIL, BEENEEHIE
IROEHE, EEEEIC ISP R R L D2 ~
3em WL, BEENZIEH ISR, (KTl
KA R & RIFERE TH - 7278, sl TRt
PR L VLS e AR B o 72,

(6) 2 AT DA IV TRRER L7z fs 58, KA
BARHE CIERE L7 b T 7 & s O A RS L~
Ui, KA RRIEERRIZ b, AL R
B K TR 3dB (Ko 72,

(1) v NEHE o RBHE K BBV CRREBR L7 FE 1,
ek HRE D K 20% sl TR T & 7o AU BE
1L, XTRRBRIC LE_BHERF O IZHIEE RN 22% K
<, HBREHEEREN T %D liehoTo, WEL KR
SOV NEHE L ORBHE K BIZ B\ TRER L2 #E R,
KA HERE X 0 9 20~35% il TIE3E T & 72 kA
BT, xERRBEIC L~ R OIS E R 19
~32%RKEL, HREHERE &) 1T~19%D 7270
770

(8) BARHEDEERNDOZR L L TiX, HEHET) DRI
(EE RN 4 AROHPHRIEETEY) 30%, [BEEHN2AKD
R CH-L) 16% [EE NIEERRE LV Z2h E K
Motz,), WebtEgeom b (PR R RN
K 10%/NEhoT,) oz, T ORIEE L
BAKDDBENHEIZB W TER-T2Z D, FEK
oy EEECIEEE N AR R, Bk BEECEEN &
ERSED RN ENbhrot, £, HHEz R
LW, FEEANZEHSERVWETRRN &
BN -T2,

F4EF BEAMEO—2) DEHRE

ARETIE, mEHrEa—2U (LT, [BI%HE
ET5,) OBFITHEND, SmHEbDOT-DDORETH
B VESENS BE \Z R Bd 5 BR 2 B RS C 320 L 7= 2EafEak
B 99 0 o THAET D & L b, RS 5
SR E S ISR EL 2/ (— L rEs
X) OFIRBEOME * ROZn b OMERERER 0

WZOWTHET S, 4. 1 TEB(LDOTZODOE L %
NHICHETIHERNEZEAL, 4. 2 CEMHBRIZH
WC, 4. 3 THHSEHE & iloo IR (BUT, Db
LT%,) OMBICHOWNT, 4. 4 TBIRBEOIEEMERE
RKERICHOWTIRR D,
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4.1 KRHOEOFRRELICEATIFRELER
o —21 LERR, RhEre—20IZBNTH
VEREHEE D RITEVMEEREME T3 223 & 5,
D7, R EEELEERILT DI, MRS
OMEEMERE, FrrERR, BErERRZR & OIESEREE O
ERNEE D, FrEEBIICEAL L, RO P
T OB IDHED ARFD 1/3RRELLT L/hS e
A LA HIRT 5 K& R EE L1372 H 720D, B Tx
NXOBLENHILTE AT/ ISV EREE LW,
BEO Am—H VI, SIS 2050130
<, A THEEROMRD & FREE A L2 AFgE 00 1
BT N7 7 2EERH O An—F ) O
AWEEE T L2gE 9, LESH LRS00

L—, B—% U h3— KO O TZRSCBUH L

B2 E OIS, v REREE (E¥Y v F),

TESER: EOE¥(EHER DD b O L HEEIND,
BAFEICIENT D, EH(LDTZ DO TH DIEEREE

FICET LD ERROERDS L, TL—F
OALER E BT ALE ), [SOEF, A EEIH] A

Zbd Liz ToBIBIR) kO TO0EfEE | 2 B
B, T XS iR e AT o 12,

4.2 RKRHOEOFREICET HEREAER
4.2.1 #HEEOBE

TR B2 RFTERNOBRFZITO 72, 7
O —RAGE A BE L, <tiRgE GUEH DO ~—

AW ST S A i RN et ) R Y/ N S oY ¢ R ETpol- M) L& HICEBEEBRICUE L, Zh
TWVDITTERY, BIFIEOXRTHHODNDORM D OO ER AR 4-1 1R T, LTS, 31E#E
En—X VT2 RITITEAEREI N TV 2N WCBWTHAREEE LR a2 R~
HOO, Rov&d o — U OFEERECHTER) ) I A
ERIETERNE LOX, SESEPIL T 85 A 1) L—*F
— & U LFREE, BESLMOIENT, DO DIRCERS, HYERE 2] L X E A8, ek IR T 51
=41 EBAREREOEL4R
ﬁ - PR i e
- A | B c | b | E F G (i)
1E ES & (cm) 240 240 240 240 240
AN h il /o D il OB 0. 480 0. 480 \0.520\ 0.656 | 0.48 0. 480 0. 480
7N e 64 78 64
ficl %) X 4-4a) X 4-4b) | Xl 4-4c)
1 B #5472 v G)#HE %k 1 Xix2 1 Xix2 L2 | 1F2 | 1XE2
B B R r (m) 185 185 185 185 185
41 Hl & o (mm) 54 46 46 46 54 46
- | A7y ME £ (o) 14 5.5 5.5 5.5 14 5.5
BB TFEAE Y 5 ) 29~37 20~37 29~37 | 29~37 29~37
| E JIE o oA o, ) 17, 02 17, 02 17, 02 | 17, 0? 17, 02
DA | DAHBGE o, 112 100 79 112 112
BTy | A % oa, 98 90 70 98 98
HigDC) | m B 105 95 75 105 105
bAMEEm A 6 C) 110 110 110 110 110
DA R R e (mm) 45 45 45 45 45
KA L — A (m) 6 5 6 5 5 6
L KA L — % )y F(mm) 50 |38,42,50 42 42 50 —
| | KBV — (7 & 78 8 B 2K 3 3 3 3 3
Xl L — ¥ A () 4 4 4 4 4
L —F vy F () 100 100 100 100 100

1) EJIERBAMG R & o AHBIAR R E TOMOHM, 2)

1, 3) EERIERREOfH

0" DODITHRSMUR T ~F 7 & s 2 H



g - YA - Tl - Ak - R - KR KIHE D AR O B L2 B3 2 BRFEATZE 95

RITHNTWD R L —F ) 2z, U-vh—
DOFIFIZ, FEA4-1 LU 4-1 1R d TR L —%
Rk Lo, HEMREEZLEI L0, KL —%
ZV Y I AN—0 ETENGERET AAEEE L, 1EEEN
L TH, KL —einbKmER GEHRKO
TH) FTOREINFICFABREERDL5ICLZ, £
7o, KA —XOMmNEREmE Y Lo 5 &
PEREME T 2720, KEL—FONE% 3 BpEIcZ
HCTEHMEE L,

/A
KBy —% g o =

b) fEZELR 15cm
L—FDOHME

X 4-1

2) O—4% ) 3HDE
Wrebtbpe L SR ERE 2 T E S5 T2, —RIN7TE

SEREIZ L, 2o 1 AERYS 7=V 2 [AfEA T 5 E5 D
NEEREEZ -onlh%z 28 (F4-1 DA~F &
G) &ELT,

3) A—42 1) DHDOAK

B S DR O L EWS L, B EEREE A
bx¥s2 L, EEEEROFTEE)NEZMOTZ L7
ExEMIC, DAME O T O (LT
TOIEIf ) &9 5,) 28 106° ThHUERSOICH L,
Ff% 95° (£ 4-1 DC~E) K7 (F4-10D
F) D &2 %3 B LT,

4) O—A 1) DHDEERERE
ERMEERHC BT DY v FOMREZR < Z LT
L0, Wrhige L HEMREA M EXE 5720, 2wl
HRIEEZ 8% (# 4-1 D) K¥ 37T% (% 4-1 @
E) @il fE 2 -EL T,

4.2.2 REL—FHIEEMBEICRIZTTHE
1) Ex=&EBH
PERDMINE T —2 U TlE, 1980 FROBKIND,

U ¥ 73 83— DS T G B R O T i, 5

HA-TIORT L o7 TR L —F ] 2RI 5T

Lo ZHUCEY, bOEOEBEVEREN M L LD, &

HIEERIC R T DA D ORI LT L b+

TR, B Ar—2 VBV, b

OMENEREZ M ESE 5720, VY I AA—DRIFIC L

—FEZBU T =T Ty bu—& U 9% NFEAYL

INTWDEN, ZOXHr>RL—FzRpEr—F VT

IS Lo 372 o7e, 22T, VY A —0OR1H

W2, BEATERH A1 T L9 7 TR L —%)

BRI ToRAE A RUEL, RAL — ORI O LR

T 5 B CARRBRZ1T o 72,

2) a4

# 4-1 ORIEHEBIZ, I ME >y F% 50mm (2 L7z
—xtD L —F OHSTHT MR EZ 2 7= 3O R L —
X (K 4-2) ZHfHF, KB L—F020 i s &
IR L7, By FERERMRIC LzDIE, By
I FPINES VIR D LR L —F R HIZTED D%
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<= Th 5, ) 19kW O 4 HGERE) k5 27 & 12k
A L CRBR LT,

o | 0 (I » [[T . I

S| e = > 50 > <>

% 50 5 50 50
S-HIFHIFR 33mm S-HIFIFR 37mm SRR 45mm
a) ey T b) HEvTF c) KEyF

X 4-2 L—FMEEHARICES THHMERBEL—F

3) [FEEH

TR HERZ I C m— & U ATV, BBRATICAK L7
B PRI W TR Z1T o 72, R 4-2 IG5
T,

& 4-2 L—FRREEHEERRBROISEY
R OB FE 5 J1

o, OB A 1999 4E 10 A

O fi] | L1 WA BT
R B IRFBULFE 1% 0D 7K H
e b oIk e B i = oo Y
oo A Ik o—% U

1 & i DREN=S

1 e HeE

1) ARUEIEIC & Y HIE

4) HBRAE

BFH 42D X512, BT H1TRRMORIEER SO
EZ2 1 mBEERL, N7 XOHHERESY A YL
DAEZEREK 12em IZRRET D EEBIT N T 7 X OBk
BRI E 2 RIS LTI K720 20miE¥ LT,
R A-BINNEHERMZ R T, DORIERHE L 2 B, 1F
BT 2 BB ICE 2 T, (RPN T 7 Z olElfisGEt
Ethlh, HWEOARPRELZFET L L L biC, Uy
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FREDDEERHE Y (rpm) 273, 385

HEEEEE 2 s 0.69, 1.14

HEMEEYE v F? () 54, 76, 89, 125

o i X 'y £ 1K

1) MRS ERMEIEE (2, 600rpm) HF
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3) HEBERKENS - EITIN TR 0 %HE, 1R
720 2% 2 [EEREOfE
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&, R 33mm (X 4-2 D a) ORI L—F & H
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+ P D e+ (LS) g+ (L) v MEHE A (SiC)
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KB EH LI P (em) 2.3 1.9 1.7 5.7

o okk 8 B (E/md) 8.9 9.2 7.2 5.1
o ® = (em) 16.6 18.6 17.2 17.6
B N BT (WPa) 0.78 1.10 1.65 1.37
Ak B M 3 HAf 3 HAf 3 HAf 2 HAl

1) EEEEYAE L ~0.002mm, 2L b : 0.002~0. 02mm, & : 0. 02~2. Omm, 4 : 2. Omm~)
2) [k Chit, b, W, BolE), 3) #BEBH 10cn Ol
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O E E 371 i
HEE Y (rpm) R
= H P 282 282
i % k| }E 0.95 09
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{1 B 0.75 0.75
i fF % e | }E 7 i
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{1 B 80 80
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TR0 %K, 1FEEEY7Z9 2 2 EEHEOMH
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;ingEEffff R — 0.75,0.95, 1. 20
— H FIFR [ 0.62,0.75,0.95 | 0.62,0.75,0.95
e e o | o6 AR 61, 77, 97 61, 77, 97
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N L X w £ 3R X 2 KX 11385
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DNEZEZ THEMROZIIRVEDL LT, AR
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FEREE M EFRBFOP TOREI KR RP TOK=T
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o et
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b DA &b AMBIGHTH D HA T, EEMRENR
IR AREEN D D,
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L) DR E v —2 Y OFESEMERE K OFT S 112 &
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2) {HEtn

F AT, W UIIRDD 0 2 BT 723 A,
ARG OV Z D 2 BERE T b~ BIHIE 2300 20 o)
ZRPOH g A U7, SUERS A S R Lo
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I ACEZ 15mm §°6 L, 2®demh & oA dhB
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7= (K 4-4 ®b), 2EFTALESS OIREIL, D85k
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71 24kW O 4 $BRE) b T 7 2 G & BU U CRRBR
L7,
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a) 64 AFAVEH
(F4-1DA)

b) 78 AFAIERE
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NZ 7 2 OPREREL A YT X D IEERE 12em 2
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2) RBEK 10cm OfE

HiED D HEES

5) RBERLER

# 4-10 12, 4RBRX D
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BREFEEE T P () 42, 51, 59, 73
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K HHE D ASR TSR O i 3 L2 BE 9 % BR JEATF9E 61

£ 410 OHEINABDIER

R B & 2 M1
. it o K 64 AR R 78 AR Sk PR
ROBR X

KL — % HY HY HY 4L
¥R ¥R JE (n/s) 0.53 0.49 0.52 0.53
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TR E 2 2 Be B (0.69,
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DO & BT TR E 2 A L 7=,
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B A2 |TRT KOS, BEEET 2ATRRB ORIEHE /5 O
g% 1 mfEEERL, 77 XOPERESY A Yrick
DAEERER 12em IZRRET D E EBIT N T 7 X O
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R 412 DOMREERESROIFSEEY
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ik B i 30 FLEREAT B R IR 1 T B LR BT B3 IR BT
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B B ON BT (MPa) 0.78 1.29 1.20 1.65
A 7K i3 £ 3 HAl 4 HAT 4 HHAI 3 Hl

1) EEEEEZESE Gt 0 ~0.002mm,
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1) H&BIEREIES (2, 500rpm) Bf, 2) HEBIER[RIES « HEATIN TR 0 %kF

3) HEBHERR AR « EATC T ER 0 %

1EHEYS 720 2® 2 [EEREH O
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MRIEKRE (S MESEE) T3 mET Grft,
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DAEERZK 12em ICRRET DL EBIT T 7 X O
BAEREE 2 i KIC L, 1RS48 20miEEL T
FAREFO P TOB /1% %, 2. 3. 51K LEZHETH
E LT, F7o, 22BN GRfR, HR) Z2iTo72%IC
R E FBRDOIEEZITY, (E EFRFFO P T O#Y )%
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a) EXRE

VERRE R BR OFE R % 8 BRI O I fE 2 B H L T
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K CHEZEMRE 1. 2m/s FREEE CIEENAIBEZ R Z & M HH
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WX, I AA—NOFEIY LENEIN L7272 Tidk
WinklEbhs, vk, hTEAREHERRET—4Y
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A PrBHAERR G

g

2 80 53

N~ ~
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3) [FEEH

ABILHE B2 11— 5 U B ATV, BRI AK L7
b IR ISR O TR RBR A 1T~ T2, 1
SATRE R CICT 5720, — KR CIXADD 25, 5n%
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Fi 108m, R 35.3a DIFHAMR LI, 3B
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Aok B M 2 Haf

1) EEEtHEREE Gt 0 ~0.002mm, /b b @ 0.002
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12em \ZRREL, T 7 ¥ OMBERIERHEE % K2 L
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7o E7o, BAFEE, xtBEEE b, EFRTIETRER
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b X 0.79 (121%) 0.65 (100%) 0.81 (125%) 0.65 (100%)
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(5) XHHEE L U D DEIHRHFE D3 8 Yorm VAR 2 HY
fEL, #EW L, v MNEELOKBIZEW TR
BRUT-AE R, BEMIIE LR m L9 5
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2 B0 M) & & bICEEMRRERRRIC
L7z,

(1) HERERBRICHER L 7= o 2 BT 7 /E2E0E 2. 4
O—RABARE L, — R L BRI IROSDEF
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U@L, EREED 1B (20~30%) iR
DX L [FARETH -T2,
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Bren, {EEE 2. 4m O—{KXBIFHE T 8 ~22KkV,
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F % om E () 30 8 23
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(AWARET >

1) FBRTO—fRAREERRTH D THFEME] D2 THEE

D 4 EGEREY N T 7 ZIZEF L THRL, FT 2 XDOE
(B8 2 /EEh S B CTEE A2 1T o 7,

2) IFEEH
BHEEZIL, 3138 & bl (RMEREEL 0.43~
0.59) THERMETIT o7z, 3 5-3 ITHHERERDI1T 5
Harmd, 12 HICHHEEEAIT o 7o o5k 1K
ML O EDO T v NMEHE KB TIE, 3440 4 BICi

HVEEA 1T o 72, WetiBRiz ) 23R K ITHH (E2E
LRICE Lz, 354 12RO S22 R,

3) HEBAE

a) #HERBROAE

F 55 ICHHERBROIERESM 2~ 3, BIEOEL
EREICEY 12em BEICREL, 77 % OMBE
R 2 e KIS U CikBR L7, HEE K GOnE,

x®5-3 HEHARDFIHZEH

KB EE&MHA TS Ul ¥ U2 @) U3 &E)
B B 4 H H 1995424 H 27 H 1994 4£ 12 H 13 H 1994 € 12 H 22 H
+ P hE¥E+ (CL) i+ (CL) 2L MEHE+ (Sic)
B’ (b b ok e IKFRIHER: DARBE K E (B BL= v SA > THIWHC)

PAME - R MRS (%) 43, 112 25, 54 33, 76
Bl & 7K (%) 82 37 56
Tl m om x 0.57 0. 43 0.53
;; = M o MY (%) 31, 62, 7 42, 43, 15 36, 54, 10
- WM & E (g/en) 1.38 1.56 1.50
o W B Em K (g/en’) 0.76 1. 14 0.96

M 8 A K 1 (MPa) 0. 30 0.60 0.55
1) EnBEMEE, KyR, ZEREDOIA
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(SiC)

E %5 o B ORE B4R 12 A28 L7k

APk« RPERRA (%) 25, 54 33, 76

& ok H (%) 39 44

A =~ 0.48 0.26

1) #4280 FEyE

H) TIE, VESEEEE 2 PR 2 BelE, e RRBE 1 BeRs &
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KHE (BrE) TIE, 1ESEHEE 2 B,

BpEE L, 2XX 2 KEORBRX 2%
X HRBE DEZE M 1L, HHESRMIC

0. 7m/s FREEL

WCREL, PAFEOEEREZ,

DK 1.9~2.2 fF& L7eX (LLF,

1.5 fgH

X| &9%,) %

2 fzH

L NEHE
XTHEHEE B 1
T 7.

At 0.5~
xR X
X &3
%o) KOSRBRK O 1.5 T 1.7 5L LzK (AR
BT 7z, D eO[RIERE X
W TKHE T, BIRHEZ SHREEDOR 1,05 f%1Z,
Jb NERE KT, BRI 2 SRR OK 0. 9 FFITER

v

HIERRE L, 2f5EX TERENARXEOK 0.9~1.2
fifL 1.8~2.5 i, 1.5 fFHX TENENRIRX DK
0.7 X1 0.9fFL 1.4 XX 1.8fFL7eo7-, 7=, B
FRITEE RN 2R S TEE LT,

b) BIRBROAEE

F 56 (T HRRBRDIEESM 2R3, RO EZE
W |3 EEAIC A 0.5~0. Tn/s FREEIC, BRI
DOVERERFE IS 2 53X TR O 1.9 30U 2. 2 1%,
1.5 X TR R OK 1.5 fFICREL, EHREmC

D BAERNEAE 12em ([CRELTCHRT 57@1%%55]@5%3;
FEfe R Tkl L7z, BARHEO W BRI, gL
AKH TR DK 1.05 512, v NEHELE/KET
3o R D) 0. 9 fFICRRE LTz, ZDFER, Bzt
BEO Ay TFROOOUHIRFEE, 2FHEX TENE
N DK 0.9 T 1.2 f5& 1.8 X% 2.5 %, 1.5
FHEXTENENRRXDOK 0.7TRFL 1.4 5L 2o 72,
BRI D EE FIEH & 720570,

4) ABREREER
a) HERBROMER

E LTz, EORER, BEEOHS Ay TFRUHDDY)

#*5-7

®5-5 HEMARDEERH

(CHHERBR O R 2T, BRI, BB

HEBRE S EHRITS U1l s, CL) U2 ™, CL) U3 (B=E, Sic)
- EERAS L7 T —— BH S L5 T —— BHISEE |
# # P o | s g | TR o | s g | TR | g gy | AR
Mo 7 2B M kW) 44 44 44
BEDOEHLEE Y (rpm) 229 229 221 229 229 217 229 256
HOEAEEEE? (n/s) 1.33 1.04 0. 60 1.33 1.04 0.71 1.04 0.47
Eﬁ?}ht/ﬁfb (mm) 174 136 155 174 136 196 136 110
E & * HY HY - HY HY — HY —
1) B EkEEL (2,600rpm) K, 2) HEBEHKES - HEITHEINER 0 %HF
=56 BHEIHBROMEEEHE

HBRES MR ITH U2 (B8, CL) U3 (BE, Sic)

- BRI BRFEHE b A& R

# B S o e L 2 firi Sl

N7 2B kW) 44 44

‘mEE/D&btjﬁaiﬁf“ V' (rpm) 229 229 217 229 256

RTEIEERE ? (n/s) 1.33 1.04 0.71 1.04 0. 47
%ﬁﬂﬁhﬁy%”(m) 174 136 196 136 110
[ E by L L — L —

1) HEBERREIES (2, 600rpm) Kf, 2) BEBHEREIHS -

HEATHIAN =R O %y
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x®5-71 #MEAROER

REBRE S LR U1 CBris, CL) U2 (&H#H, CL) U3 (BE, sSiC)
a 5 o | PRRR | PR | e | DR | PR e | TR e
¥ H E s 1.31 0.96 0.58 1.29 1. 06 0. 66 0.97 0. 47
" E (on) ¥y e 13.2° 12.1° 11.2¢ 12.9° 13.8°¢ 11.3° 11.9°
FEAE(R 7 1.4 1.4 1.0 1.7 0.8 0.8 1.1 1.0
2R | F B 7.4° 6.0° 6.0° 4,61 4,34 3.91¢ 10.1° 8.1°
(cm) FEAE (R 2= 0.9 1.3 L1 1.6 0.5 0.6 1.8 1.0
foRE B R | B 63 ° 80 ° 69 * 86 ¢ 90 ¢ 76 ° 76 * 58 ¢
(%) HEHE(R 7= 8 6 5 2 1 12 7 6
1) BREE5% TalbXite, ble, die F&gDMTAEELEDHY, aba, bbb dbd ele f&
fOMICAEEZESRL
BETKHE T 11~13cm, REOHEE H/KET 11~14cm, _ 30 O st 2t

SV NEHE AT 11~12em TH Y, BIRHE 2 ik SH 0 BEReL ok
KRRV MBI 238 - 7243, BEFEHE 1. 5[5 X & %ﬂ
HIX OBHEIRREE T o -, BIEHE 2 5K O 42 % 10 I
PR ERAT, HOELKE TR O 1.18~1.23 % . -

G L21 %), /b MEEAOKHTH KO 1.25 E E E § & &
(i To, TR HICHT 2 BITEHS 1. 5 il o [ A A
LB THRIIRIRX O 1.0~1.1 f5Th v, 1E¥ LB LB (om)

T e BRSO 1.6 f512 L C b B ORI a) WREROEEAKE GRBRESU2)
L RV ED LR o7, BREX ORI I, 50

2 FEX THIX D 0.9~1.3 fF CF¥% 1.1 %), 1.5 40 O B b 2t
KGRI DR 1.2 (5T Y, (e At T £ 5 e
D 16~2.2 LT Y, BIFEHEO RIRRERE I g € w
LV RFTH-T, MH( 10

b) BLHABRDER 0 s s e oz E B £ =

PR BROfE R A £ 5-8 10, BTIEE#OLEO T - § f f > f = %
B A X 5-1 127, BRFEHE 2 (5 X D4 15+ S - ¥ e ¥ e = 3

2fE L8 (cm)

AT, HEKATIIBX ERSGETHY, T3y
HHERBRETH- -0 L, v NEEH/KHETIX

b) HERDI L MEEIKE FRBRESU 3)

SRX O 1.5 57220, 1em RigO/NS 72 LHEN X 5-1 BIHExoeRIHI T
& 58 BHIFEBOHKR

HBREST &R ITH U2 (B3, CL) U3 (#=E, sic)
. BRI BHZE % — BH e A
" % Kol o | s | TR o | TR
£ 2% &H  E (n/s) 1.50 1.13 0. 69 1.00 0. 47
LR | B 2.6 2.4 2.6 4,3" 2.8°¢

(cm) T UE (R 2= 0.6 0.1 0.3 1.3 0.4

1) fERE 5% Tb & c DEICAEEDHV, ad a DEIC

BERL
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D7p, Tem LEDORE 2 HHORIEGNZ W%
R UTz, Fio, HEELOKEICRT 5% 1.5 fHE K
D& BT RO 0.9 Th Y, FEE
a6 512 LTH, Bt IERIIx
L RIfRECTh T,

HHEL 1% D28 ) H BRI R B R 1 DA B Y
TR E RS &, HEIKBIZBWTIE, B
TIX 253X - 1.5 fF3#X & $1Z 0.56~0.57 Th -
T=DWIZH L, ®BX T 0.67 THY, BIREXDS
DRIt M Thbh iz, —F, L MNEHEt
KHETIL, BARHE 2 FHEX T 0.43 THhodIzxtL,
KHRX T 0.35 72> THY, BXTHRLZhEN
EhroT,

c) #ie - mrRBRoER

BHEREIZ 31T 2 KRR 05 2 BRFsHE O 22 P35 1
RO, fEEAAKE E VLV NEHKE TR -
To D, REAE IR N & < EEPEE S E 2 0 S
TV LTI, v—% U S0 A shiREIEIA 0%
VWIZ R S AWHER N R0, B rERE O =S
RIThoTeDIZx L, KoxaetZR LT 0L
NEHE L TIE, BABTEROZENHIZS holeled &
Ezohd,

Fiz, HEEIKEIZE T DR B X T
Mol-Dix, BTSN A 7272 < Z LT X D
ROBWLETH 722 Enh, Db A hERYIHE
A DOREVBAREDOMTNRPN BRI oT27o 0 EHEE S
no, —J, v NEHE KB T DREER D %
I TENo T2 DlE, RT3 2 BT 2 f5E X
OODYIHIAFED A, HHEL/KHETIX 1.78 Tho
DR L, v NEHELKETIE 2.47 L RE o

7228, Db THILE=7-< 2 LT X DR
RDOENTETH -2 LR E Eb s,

5.1.4 RKhEHAR

1) fiElHg

VEZENE 2.0, 2.2 KOV 4. ImDORhEn—% Y % 17
X 29kW D 4 Wi k7 7 2128 Uit L7,

2) [FGEHEHBTE

F 59 ([T ERBRORMT 2774, BB DN K
HCid4 HOHEMEERIC, WEOMEEE /K H & O
EDI v NMEHE K TIZ 4 H o HAEERIC, R
gr—42 ) 2 LT 2 [\303 3 R TR E 217
oz, RPEMEEIZ, T 7 ZOBHERES A YL
L OERERA 12em FREZICRGE L, BHIEREX, xHHRX
& B[R CARERMETIT o 7,

3) ABRBERLEER
RNEHBROMEEZE 5-10 12, RXEEBROE
J& 5 cm DI &K 5-2 1T T,

a) BTIKEE

BAFEHE X O 5 EHR I, *HRXICx L,
HEHKH O 2 5HX T 1.04 %, v MNEHEH/KEO
25X C0.92 1%, HEET/KMEO 1.5 f53#HX T 1.12
fsl7py, MM EFERETCH-TZ, £72, LY
FibHXTRBES Y, 5cem BLEORESITIFE
A ETRNoT,

b) MRS

BRI O HHRR S0k, <RI L, 24%
HXT0.97 %, 155X TO0.98 (5 Thbh, HERX

x5-9 KHrEHBEOEH

HBFES LR ITS U1l i) U2 (kA U3 (BE)

o PRIAEME | BAIERE | o oo, | PRZEBR | BAERE | . 0 PRZERE | o o
” 5 P | o |15 g N | o (15 | T | g | TR
il 5 i A H 199545 A1 H 199545 A 23 H 19954£6 H 9 H
+ L3 HgE L (CL) HgE L (CL) VLV NEHEL (Si0)
A 7K i3 # 2 Hi 3 HAl 5 H i

Vel VT 7 2R T (kW) 17 17 29

¥ | & o—& U/EEE (cm) 200 220 410

| & EPT O & FE B 23K 1[EH 2%, 2[EH 3= 233
i 2~ x5 B 2 [BIHT 2 [T 3[BT
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x5-10 KM EHEBROHER

REBEST MR TS U1l s, cL) U2 (&, CL) U3 (&=E, Sic)
- BAFEHE | BRZSHE | BRZSHE | BRISHE | BRFEHE |
= i | BE A + HE 4 A 44
R iy X ok | 1.5 fk of HE ok | 1.5 fk of HE o (i o HE
B % #  E (/s 0.6~0.7 0.3~0.4 0.5~0.7
FXEFEH L | F ¥ | 1.30° 1.34° 1.26° 0.74° 0.83°¢ 0.71°¢ 1.1¢ 1.2¢
£ (cm) FEHE (R 7 0.1 0.3 0.3 0.1 0.1 0.0 0.1 0.0

. oo oty | 13.3° 4.5 | 13.3¢® 13.4 13.0 14. 8 12.29 | 12.2¢4

ALY X 2)

PHIRRS ® (em) | e | 1.2 1.0 — — — 1.0 0.9
1) #J&8 5em Of, 2) HAERTOM
3) fERFEE5% TalbDMICAEEDY, ala ckec, dEdDOBICHEEERL

MDZET 2em INTH o7, BHEIR S OERERZED,
BARHEIX & XHHRIX ClRIFEE CTH -7,

c) ROZEHBROBER
LLEDFERD S, R E A0 2 5% L3R03 i
RTHI) 0% 572> Th, REHORE Y TR
DEFDINZ LR ER R SN, BT EEEZD
BRI X O 2 T2 THEN X LD KEhoTz
OV NEHEEKBIZENT, & BoRE YL
WEOEN - T=01E, (1) —EDOEKE (FiE
R LLTFiC/e o= LA KPIcE< & BRI
% 2 RSN TCW DD, AFEICHOD NS
T BER) CHESUERO L T THEER
F) UTIChotzz b, @ A LefrEgr—%
Vi, bAMEUHIAORE oD% FL, Lo
RELWE TE O MRS RIF 72 2 L BRK &
Bonsd, £z, FiBoEE L KBIZEWTRNE
BORE V) THENROORE NS0, #OA
Z 1E LT > TNz bz aio L3823 K
Enoltl l, MOA4BRBRICRDNEZITSTTED
WCEBED ORRNEE o2 2 ERRIF E B
no,

5.1.5 HMAiERER

1)

n—2 U AT E A5, 556 FKA
DG AT & e FH AR 2 (el L 7=,

2) 1315 - mEHEHEBRAE
F 5-11 ([ZHAERER DT AT, BRI R OERES

80

O BRZEH 21
o B 5M5E [
[Pt

60

<
4 40
i
i

;20

(rm.

g g

- <5

2 2

N [ap]
B8R (em)

a) PBROMEELKE GBRESUL)

4 ~5cm a

5~7cm [3

100
@ 80 O B 215 K
< O B Sl
N 60 | Pagisti] |
i
] 40
ooy,
0 [ ]
g g g 8 8
— N fap) <t le]
1 { ! ! l
o — o\ [ag] <

FELHE (cm)
b) BB ORE FAKH GUERESU 2)

80
S O PRFE 25
S 60 -
[ Pogieti
<o
w 40
il
fr 20
0
— N m <t [Te) o~
l { ! { ! {
o — [a\} ap] <t e}

FJE L (cm)
c) HBEROI IV NEHIKE GRBRESUS3)

5-2 KA EEEZOEREScnOIHSH
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®5-11 BBRBOSEH

HBRES EMHERITYH U1l CGHiE) U2 (H U3 (HxE)
- DRIERS | BAIERE | . o | PRESE | DRIERE | L 00 3 1% et B
N 5 X o (Eik | 1.5 [k S e B o (55 | 1.5 (5 pgiicys o (55 pagicts
® OB O£ A H 199545 H 3 H 1995 4E 5 H 26 H 1995 46 H 13 H
f 2 X % B 3 H 3 H 4 A
T {3 gt (CL) gt (CL) TV NEH A (Si0)
ESIN 7 (cm) 2.6 2.2 0.1 0.3 0.2 0.3 0.7
B O S (em) 14.5 13.3 13.4 13.0 14. 8 12.2 12.2
Z| TIRVEAR (m . 10.3 10. 2 7.2 8.3 9.0 10.1 9.2
| B B N (MPa) 0.53 0.48 0.43 0.88 0.90 0. 86 1.10 1. 10
e | W il bELFEA H A gl D
Ul o R R (/%) 150 160 120
Z; ¥ A, 'L (m 2.5 12.0 2.1%, 17.1 2.2 16.7

WM % (R/cmd) 2.6 3.9 4.0

Hof f B X 7 R%Z GL-23 ¥ < — ARP5GX 7 R A s1-600
(EI I T: G S S B SO 6 5 (PG fmpkfr &) 54 (S fi Ampse At &) 6 5 (S5 hi R £+ %)
3| BB # (BR/3.3mD) 70 70 60
| ME A B X R i EWH G 3/5 ‘WD 4/6 ‘WHMNS 3/5
| A % v & (mm) 14 11 14

T MED X B = i WIS 5/10 DIRNT NS 6/10 DI S 3/10

a4, 3EPTOMRFEKEICENT, R SEEE
WCAEEEECTHM A 21T o7, HMEERET, BAFSHEIX,
SR & b A CAEERRMTIT o T,

DOOIAEREIZE Y, BT v — N OIFGHE D
BIEENET 5 &, RSN EBT 5, T,
FHEREAHTIC R EICHENGEET 5 &, MRS
DELS D ENH D, A URABRIFHNTHKRT S &,
FEATT TR S OFBRIX 2T/ N E <, BRI X CREAH
EEINELS BRI RN o T,

b) —#RAE & AR

—IRAECHE A R RIE, i~ v RINTO D
EEO~ > NOEVIRIER EORBEZ T D, BN
KR, FBOHELKET 0.1~1.0%, WHEO
HEHKHE T 0. 7~1.5% L BB 2RO H - 72
D, FEEHL Y bERFORBRRENVEEZ LN

3) HRBEREBR

FHA AR O R A 22 5-12 12T,

a) HEEHEMITIRE

BREIE, EICHBEROEITIR TRIZL > TED D,
KR OREME O K ZEIT D72 <, 2 OfEd) b B O
ETRTRIEARX CRRE Ch oo b D EHEES
b,
RINEZROKERS LR WL OES), TR D

#&5-12 HERBRORER

HEBEES MR IZTH U1l G, cL) U2 (§#E, CL) U3 (BBE, Si0)
) BAGEHS | BHFEHE | . . | BATESHE | BAZEHE | L BH & 1 .

# # P g it (1.5 gt | TR o e (1 | MR AR
¥ HE B s 0.6~0.8 0.7~0.9 0.85~1.0

#E R (cm) 15.9 16. 1 16.0 15.6 15.8 15.9 19.1 19.3
Mo g & (em) 2.4 2.7 2.5 3.6 3.6 3.7 3.5 3.1
R T S | 4.7 4.8 4.9 5.1 5.3 5.0 5.9 5.6
B O RO R (%) 1.0 0.1 1.0 0.7 1.4 1.5 0.5 0.4
2 & K FE (%) 0.5 1.1 1.0 0.0 0.3 0.3 0.1 0.1
Hweoom % F (%) 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0




90 foe FERE AL BT JE P OF JE s B 34 5 (2006)

5o —HRAEOXMBIZIT/ NS otz

c) FEHE BEKRE
L7 v — FORE 3D, fhE®ioZ
BRI TORIILOHROFER EIT LY, R
WX R O E 2 A THAE Y v — RBE T
L= A7 EICRAET D, FERROHEERRIT, &
TORBRX T 1%RELLT & Doz,

d) HERBROER

LI EDOFERI S, ARBROSMT Tk, Bz H
WT R TR - i EEE T Th, B X O
RIS LRI CTh D Z L MRE S v-, H
GRS, MR & WA E I A, iz
BHZBW IR EREEDORXMZAENT L A ElehroTe
Zenn, BHRBEOEL DRI oTEbDEBEZ BN
D

5.2 BEERAHEFO—FVICKERANEHEME
ZIZRIFTEHE
5.2.1 HEBROE®

FARIIRWNT, [ CEZERE (2 BN UL 3 [H
W) chiwd s e, mER»rEr—%Y (LT,
(B &9 5,) OMEMERER OWLEREE, E
SEREN 20~30% 1KV GEITHEREA 1 B D)
ko R (LA, Txffeg) &3 2,) LRBBETH
Sl Z e EWiE Lic, £, EEREE 3FER TG
2EHENFIZES LT, BRRHE ORI SRR T
REVLIR] USRS O XM & RRRECTH 0, 1F5E5M
IZE o TiE, BHZHEORH CIEERREZR ST 2 &N
TX 5L LR RE LT,

Z T, BHBEOMEREEEZ 20~30% x5t g L
Ed, [F CEETIEE LA, H5WIEFE C/EER
FEC, xHHREE X 0 BARBEOEERE Z D L2 GG 0
HAEDRE L2 MAE T B A s 2 BT, ARz =
Jiti L7z,

5.2.2 HEBROME

% 513 IR TARIRE (WHEL) ROEWmER (#
1) OKEIZEBNT, B & xR A (L TR
ZRBRAITV, [F U1 CHME 23R A i L7,

®5-13 HEAEFBHOME

=B AT PRI AR BRI HET
o oE B R K F A KB E
g I I HTE L+ R H T % 1
et 4D L (SL) B+ (L)
E 5 R (a) 25~34/1X. 7~9/X.

1) EEEEERE BB+t 0 ~0.002m, vk
0.002~0. 02mm, #> : 0.02~2. Omm, £ : 2. Omm~)

5.2.3 HKhEAR

1) fEEH

4. 3 THE Lt — KX OB A DB & Xt
PRBE 2 (Ha U, BERIHY ) 23KkW 0T 24kW O 4 mBiKEh ~
I HICEEFE L TRIEEITST,

2) IFGEH

KFBUIHERZ I m— & U a1TV, SBERATICAK LT
WEL R OELOKBIZBN TR EEEETTo T,
WELKBORDERTOIES K2R 5-14 (2, BL
KEORPEHIOIZGE SR E R 5-16 [T, EL
AKEWZET D HEREREL, 1RBRX Y720 25~34a
(F#) 100mX 85059 25~34m D 1EDI1FH) Th
Slz, Fio, BEIKHETIE, 63a (Ei 12ImX il
52m) DIFHE 1RBRX 7Ta (—AX, i 52mx 50
13.4m) X% 9a (PrEAX, K 52mX %34 16. 8m)
WZEIL TR LT,

3) MERAE

BRI, ARBRX A 2 ~ SITREEEEE L1,
SNE A 24TRERI D RS 5 515 (ERIRaIEEM A B
Frz.) T, WEAKE T2 mEENT GRS, LR
), BEKBECiIx3E#E G, /R, LR
R) ZAEMEEERERE L TiT o7z, & 5-16 [T L
KHEIZE T HRNEOMEESRMZ, £ 5-17 ([THELK
HIZEIT 52 & DIEESRTE T, (EERITNT 7
2 OPRZEL A Y MZE VK 12em ITREL, b7
7 X OMSBREREE 2 R RIS U CE¥ L, b4
DOPTOMERE, mf, RT3, EFR
TIE 1 HICHEE LT,

BB OB XIT, (1) FEEERZ ALY 1
Bemmdic U, [A CPEZERE (2 BT X 3 [BIENT)
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x5-14 WELKBIZETH2RMEHBROIFHEES

RERE S L HRIT S

V1, WELKE GRYEEER)

St 5 % — kA BT — &= Pr& B P 2k,
j e 2 0 | (e 2 [ | (el 1 [ | ORI 2 10 | ikt 2 0 [ Ik 2 [0 |k 1 [ | SRR 2 B
B (b5 oikiE) RFBIHERL DKE (BB = 2N A o CHIT )
#Hoo Ak a—% U HE2 [
T EKRE S Y IRHnERk -, AL (SL)
i} & (a) 30 25 26 30 34 30 29 33
KB TH Y (em) 2.1 2.4 2.2 2.2 2.9 2.2 1.7 2.4
fg Bk 8% B (f/m?) 6.3 5.2 9.1 8.8 7.0 8.4 5.4 6.5
BB OB X (em) 16.6 17.0 16.9 16. 4 17.2 16. 8 17.8 16. 2
BEE B N BT (MPa) 1.90 1.96 2.07 2.01 1.91 2. 06 2.09 1.84
AN ok B H# 3~ 5 A
1) EREEEEEEE G+ 0 ~0.002mm, /L bk :0.002~0. 02mm, & : 0.02~2. Omm, £ : 2. Omm~)
2) FEEH 10cm DE

= 5-15 FEXKHIZBITHARMNETHBDIZTHEEY
RBRES RIS V2, FEAokHE (BERIE)
= " - — A =B R B — Rz P78 2 2 BH 6 4% e nR
' B 3 [0 | [l 3 (o] | e 2 [ | ek PG 3 [ | ok 3 ) [ ek 3 e [ ik 2 ) | Okt PR 3 [
BIEE (b5 okkg) RFRIHER OKHE (BB = 31 o THIWRTEE)
BEo A B G E o —% U2 E
T EKRE L Y i mt, 4L
[i] & (a) 7 7 7 7 9 9 9 9
FIEVEH LY (em) 3.1 3.1 3.3 3.6 3.7 3.8 4.1 4.1
Fo Bk % 4 (f8/m?) 7.8
o ® X (em) 18.5
Bz B A I (MPa) 1.67
ANk EEOH 2 H Al
1) EESEEEAE kit o ~0.002mm, /L bk @ 0.002~0.02mm, £ : 0.02~2. Omm, # : 2. Omm~)
2) #KBH 10cm OE

R5-16 BIEXKAIZE T2 EHRBOEESE
RBRE S & RIS V1, WHEdkE GRBEER)
= " % — AR e — k= P8 B PR
" ik 2 0] | [Pk 2 o] | 1 [ | ot R 2 10 | skt 2 (o | i 2 ) | ek 1 e | kPR 2
N2 7 & BB 77 (kW) 23 24
1 ES & (cm) 240 308
1E ¥ ] 5 2 [EE T 1EENT | 2 BT 2 [EE T 1EHNT | 2 BT
RESHEES | R R 372 372 — 372 379 379 — 379
HEE Y (rpm) | A1 B 280 280 280 280 268 268 268 268
®OEAEEMEIE R 1.19 0. 86 — 0. 86 1.15 0.87 — 0. 87
P (w/s) {1 B 0. 86 0.71 0.71 0.71 0. 87 0.71 0.71 0.71
HEMEEE| R A 96 69 — 69 91 69 — 69
v F P (mm) | AR R 92 76 76 76 97 79 79 79

1) BRPEE RS [RlER

3) HEBAER AR - EATHINER O %y

(2, 800rpm) B, 2) FEBIEREIAIES - EEATHEINER O Yolf
1EHEYS 720 2® 2 [E{fERAFH O
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x5-17 BEXKBIZETERINEHEBROMEREEN

R E S & ERIT Y V2, HEAAKHE GFER)EHET)

o 5 - — A BHFE R — A= Pra A B s Pz
] ) e 3 15 | 150 3 [ [ T3 2 [l | Sof B 3 I | ok 3 [ [ Ikt 3 [ [ ik 2 [ | e 8 [
N2 7 2 BB 7 (kW) 24 24

1E ES & (cm) 240 308

(. EIR ' RYGIE::Nb 2 [EHT | 3 EHNT RYIE::Nb 2\ | 3 [EHET
- Ll R 378 378 378 378 393 393 393 393
i;;iif&?[jif i A 378 378 — 378 393 393 — 393
R R 2 L 267 267 267 286 286 286 286
e e | e AR 0.87 0.71 0.71 0.71 0.88 0. 69 0.69 0. 69
?fﬁ%@¢ | 0.87 0.71 — 0.71 0.88 0. 69 - 0. 69
= e fEEFR | 0.71 0.50 0. 50 0.50 0.69 0.51 0.51 0.51
cn e e e o] o AR 69 56 56 56 67 53 53 53
. f 3)1’E( % T N ™ 56 — 56 67 53 — 53

7 " (AP 80 56 56 56 72 53 53 53

1) FSEAEREIEE (2, 800rpm) W, 2) FEEI &[S -
1 [EfE4S7= 0 o 2 [BEH I O

3) HEPAEAK IR - HEATHINER O %y

ELX (BAF, TEdEK) &95,), () (EEHE
Bt LR AR LR I LXK (BUF, TRH
X &95,), ) IFXEEEREZSHHEFETCICL,
TEZEREZ 1 RS L2X (BUF,  TEGH 1 [FEX
LT 5,) LU, WHIT KBTI, HERETHREL
T, ROEFTIOREESHDNWSETH - 72729,
BRSO TR EERE 2, SdEX TH 1. 1~1. 2n/s,
[FE X CHY 0. 85m/s IZRRE L7z, HEL/KHETIX, "L
B TR E ROV LR BT WERETh 572720,
BRI O SEARIEERE 2, Rl X TR 0. 85m/s, [F]
X THI 0. Tm/s (ZFRIE LT,

4) BBRHEREEBR

— A OPrEH AR ORI S HEE 2 LT
# 5-18 1T/R T,

a) B%IKEE

WK B T ORISR HENE, FEK, mEX, xt
MK, [AlR 1 X DNRIZ A 72 7o T2, BELKHETO
kY, FREXTORhoT, Fiz, o
FERIZE, AVEETOKH TIRKRHIZED 72 <, HEHKH T
o XK ONRDER AT He A~ R 1 [E 198 X TRV B ) 23 &

>77,
b) Frtikee
FERERT, WEAAKR, EAKkEE HICXKEZE

HEATHINER 0 %

MNipho Tz,
c) HFEIKEE
PPVEEREARIE, R LK TlEmE X & ORE X

HeA[RDE 1 ERX IR <, B KB Cidmd Kz~
xR TRV A B - T,

d) KHrEHBRDNER

U LEORERZFBRXHNSE LD &, FERE 2%t
MR D 20~30% @ oo 7o X, b Bk & [A) R
WHEECHEERIE A 1 [FJRA U 72 R 1 [RREX 00 HE R
e, RIFHAIREE KL O RRII G X & [FIFEEE TH
ST, RIREE & R CAESEEEE TR & 21T - 7o [ IX
T, IR AT ERRRE DS B AT T, Moo fER
HEIRRETH T,

5.2.4 MHEiERR
1) s
AMEESEITIE, 6 45300T 8 S50 2 OIS ERE (T &=
R EMEEEZ L7,

2) IFGEH

&R E2ITo /- Rl OmMIE R OEH/KEICE
W, HREIEEAIT 72, WK E O BRRTO1ZS
FMEa R 5-19 1T, HAUKEOBRRTOIFSG &L E
5-20 (2R,
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& 5-18 KM EHRDHER (—HhXLHaLN0FY)

ik o B3 % biE K MW oKW higE+ L K O
BRFE BH BRI FE
. — - —{ AR — - — R — - —{ xFRRk
®om B [ | | O | g | PR | R | W | g | G | W | W | g
2 [F] 2 [H] 11[] 3[H 3E | 2[H 2:3[E | 2-3[A]|1-2 A

o |06 R 103 | 0.78 — 0.79 | 0.75 | 0.61 | 0.62 | 0.60 | 0.89 | 0.70 | 0.62 | 0.70
fF % /g; e HH R — — — — 0.78 | 0.62 - 0.63 | 0.78 | 0.62 — 0.63
s HEFR | 0.79 | 0.67 | 0.65 | 0.66 | 0.64 | 0.46 | 0.46 | 0.46 | 0.72 | 0.57 | 0.56 | 0.56

FEEERY | E ¥ 92¢ 92 ¢ 89 ¢ 92 ¢ 85 ¢ 85 ¢ 86 ° 88 © 88 1 89 1 871 90 !
(%) FEVEfRZE | 4.5 3.4 5.8 5.7 3.5 4.7 5.8 5.9 5.4 4.7 6.7 6.0

Fekk@BME | #3565 | 2.7 | 5.0" | 4.4 | 4.8°| 3.77 | 4.4° | 4.4° | 4. 1% | 3.2 | 47" | 4.4"
(fi#l /m?) mUEMRZE | 1.6 1.8 2.2 2.2 1.4 2.5 1.5 2.2 1.6 2.0 2.6 2.2

FRbo%E | % |3.67]3.97|3.6°| 3.8 |37c|37|32 3537 ]38"|34']|3.6!
e GER) | HEHERZE | 0.7 0.9 1.2 0.5 0.3 0.4 0.5 0.5 0.3 0.6 0.8 0.5

YO B | #(3.47(3.6°|2.6"(3.3%|3.6°|3.5°|3.3°|337|3.51[3.6"|3.07][3.31
(FES) FEUYEfRZE | 0.5 0.7 0.5 0 0.2 0.4 0.4 0.3 0.3 0.5 0.5 0.3

.3
1) REScem IZBITHAEZR 2en KO HILEREES, 2) fGRE 5% Ta b b Xdbe, bl ac, el f, i& ]
OMICHAEEZHY, ab aXiTab Xidac, b& b Xikab Xitbe, ac & be, e & e Xidef, fLef, ikiXik
ij, jEiXiFijoMIcEEERL

= 5-19 MMELKAICE TS HERHBROFSEEHE

HBRE B & HRIES W1, FbHEEHAKE GRREAD)

=% 9 % — IR B — kK P& BT PrE K
el 2 [A] | [l 2 (3] | [l 1 (] | el REBE 2 18] | ik 2 [\ | ) 2 (@] | (R 1 [E] | R AR 2 (8]

i} & (a) 30 25 26 30 34 30 29 33

7K % (cm) 1.4 2.0 0.8 1.7 2.1 1.4 1.8 0.9

o ® I (em) 14.8 15.2 14.7 14.3 15.6 15.2 16.9 14.6

* w OB E Y (mm) 36 37 36 36 37 35 36 36

B E AP (MPa) 1.45 1.52 1.59 1.50 1.39 1.64 1.62 1.42

2 & % B &K 4 H 6 H 5H 4 H 5H 6 H 5H 5H

1) ¥ EE DIK-5581 CllE

= 5-20 EXKAIZEITLHERRD FHEH

HRE 5 LTS W2, BETKHE (FEE)IERT)

=t 5 % — B — IR P18 I B s P& nx
el 3 (] | [ 3 (] | 1 2 [a] | o R 3 18T | el 3 (] | [l 3 [A] | (e 2 (] | SRR 3 [l

i} & (a) 7 7 7 7 9 9 9 9

7K % (cm) 0.8 1.3 1.9 0.5 1.4 1.8 1.4 1.6

o ® xS (em 15.9 18. 4 16. 4 17. 4 18.0 17.3 17.2 17.7

# om B OE Y (mm) 29 30 27 33 31 26 26 27

i B A BT (MPa) 1.49

& % B K 6 H

1) +HEFmas & & DIK-5581 CTHlE

3) HEBRAE
I3 2 L, ERBRIXIR CAESESIE R OV SpF: ES SURGSa
THEX 21T o7z, R 5-21 ICHIEIEED & & 1E
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N R N E S W1, fbEE+KH W2, kM
Wl RO E A bEl-ZFb, 2.5 v, 2.2
| B 3 (em) 13.0 18.9
) N B (K/em?) 3.0 2.6

H fE g & K Yo ~— GP8 7 R H s1-600
LR 0 & % 8 & (SMEAEMES &) % (ISHEAERS ST &)
¥l OE K %K 70 ¥£/3. 3m? 70 #£/3. 3m?
G| WE AR BTG 4/6 HEWHFNE 3/5
Rl e %y & 14mm 11mm

AE R ERY & DIRWNTFIN G 5/10 DIRNTF N G 3/10

4) HARERLEER Ao, £, RS O YRS ORER X [H

HEIERE DR Rz — (RO X & PrEH D X A )

LT 5-22 IZ/RT,
a) HEfTITIRE
R & L DIRTRR T thi i . D25 ),

o DIFER EIZ LY,

1EEERED
MAEE ~ 0 — ~ OIESHER ~D

2, mRT2mm &I ot

b) —HRAH, HHHRHK
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XNWEEZLND, ZOFD, FEHKXO—HRAE R

EHRIELY b~y PN TO/RNED
[EESER2N7Z VPN

B7p L,

BIEHENEALT 5 LRI BREHT 5, £, 1F LD IRVMEBTH o 72D, S OEWVAFIE &
BRI R ORI FET D &, RSN bivd, BREOREEE, —BEAEE FERICR D FFE
BB RNH D, WELKETEEIX, FHE1 DRI V72 <, E“éaéiﬂmﬂfl%uﬂﬂ BE+/KHT
PR C, /K CHEREE 1 ENEIX & 5 X GRS 3%LUNTH -7,
TR ERORE N -T2, MIFHE TOMREE YT 5 &, c) FEHKRE, HEKE NOEKRE
IH 1 AR & o BRI CAEAT THER S 0300 < 72 D FHiE, BT o — FOBE END, R0E®D
#* 5-22 HEHBOHBR (—FEXLEALAKDEY)
HEBRE S L HRIT W1, WEE+kH W2, KM bR & B EOK O
B ZE BRFE BH %
L *EIE — *BE % — *E@.
BB Kk | | T |yt Rk | O | E |yt R | Wk | R | e
2 (7] 2 [A] 1| [a] 3[H] 2 [A] 2:3M[l|2-3[a]|1-2[A]
fE % & E (n/s) 0.8~0.9 0.9~1.0 0.8~1.0
— R | F Y| 5.4 | 5.2 55| 56| 3.6°| 3373 7|37 |45U]|42" |46 |46
(A) RS | 2.2 2.0 2.2 2.0 1.8 1.7 1.8 2.0 2.2 2.0 2.2 2.2
MRS | 352 )32 30| 2792729 26% 2973 1"]31"]28I]|228"
(cm) FEHEEZE | 0.9 0.7 0.8 0.8 0.9 0.8 0.8 1.0 1.0 0.8 0.8 0.9
2 NG R $510.71210.60°)0.68%|0.83%| 2.8° | 2.4° ] 2.9° ] 2.8°| 1.8 | 1.5" | 1.8" | 1.8
(%) FEUEMR S | 0.3 0.3 0.1 0.5 0.8 0.6 0.4 0.7 1.3 1.1 1.2 1.3
TEWEEE [E $(0.06™)0.047]0.22°]0.22°|0.44°]0.34°/0.20°]0.30°[0.247]0.19%|0.217]0.26"
(%) R ZE | 0.1 0.1 0.1 0.3 0.5 0.3 0.2 0.3 0.4 0.3 0.2 0.3
HEKE P ¥710.31]0.152|0.162]0.39>|0.00°]|0.00°|0.00°|0.00°{0.16|0.07%|0.08%|0.20"
(%) EHEEZE | 0.3 0.2 0.2 0.3 0.0 0.0 0.0 0.0 0.2 0.1 0.1 0.3
BloOMEZR [ #0.3210.21°(0.40*[0.80°| 1.5° | 1.3 | 1.1 {0.71°[0.911[0.761]0.751[0.76 ¢
(%) FEUEMR S | 0.3 0.2 0.4 0.6 0.9 1.0 0.8 0.6 0.9 0.9 0.7 0.6

1) fERE 5% Ta b bXidceXidd, b&cXitd, ckd ek fXideg flg il jolic
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BFEEDHY, atk



g - YA - Tl - Ak - R - KR KIHE D AR O B L2 B3 2 BRFEATZE 95

ESRET TORTIOKROIFE 2 1T X0 BT
%, WEL/KBIZBT 2FEERRIIFEHKX T 72 <,
[ 1 X & RRIX T Lo T-, BHKETIE, %
AR T 2o T, HERRE, IR mEE O
RWe ZATHEE Y 72— MR T L7 8105
35, EIKBICKT 2 EKRRIL, FEXE]
[ 1 [ER X TR <, RRXTE o7, HEKkH
T, BRI R0 o 72, RIORERRIY, TR E 2
BWEZ A, HEEEREEOKWNE Z A ETRAET
%, WHETIKE TORORERRILREHEX TR, xR

K Tamnolz, HEAKHAOR ORI RIX TS,

EHX CEnoTe, MG COMRE YT L L, 7
IR & R ORERRITBURIX ] TN Do 7oy, #H
PERRRIXREX, R 1 [RIE AT b~ sof FEXCC v VB
NS> T,

d) HiEHBROER

L EDOFERD G, BRFEHE TR LY 20~30%
HWCRDEEEEITo A, HOWIIRRE LR T

TESEH L TR ORI Z 1 D L2 HAaTY,

HAE X DVEEREEE IR L [FIfEE CThH H 2 &AL
Shiz, T72bb, B LzmEfin&a—4 1 T,
TEREY R TRNEEITSZY, HDHVITEEN
BEWOTIE(EEZIT-> T, BBREM T TIEIhET
& RIS G CHRE/EEN R CTH D Z & HFHEET
BRI HZENTET,

WK BIZFBUNT, [RE 1 [ & sk B XS
RS LS, TREREORDIERE D @\ ME M 25 &
STZED—HELTIE, Zh6DXOTKE %
Lol ZENBZLND, F£iz, BEIKHIZHA~,
O /K TR Z B E DX ZEN K E oD,
K B T RO RO R B T 20, il
FHTRESCHE OEBENRED Y T o 7o 2 E MK &
Bbonhs,

5.3 HREeER
5.3.1 FAREOFANE
1) EHEE
OREOKBIZIT D85 ADOIEZERINE, Hilk,
HIEARR, FHHEKOREREICE DV RES B D,
SR DR BE HISORE L2 3513 2 KRR BUE /K B G

TGS D AN D AMEEEIT D 2 L3 AREZR
7=, fEEEMNREY, —7F, AHOMECRRNOT
b, BRIV EH D AN TE AWM B AYE
DU, & D WITHMTEDIED HBRAIEOIE T £ TD
HERN D 720 BB T, — %S AD1EEE
HI2vE, £/, R ITBWTL, KEA~DAKN
ATRE & 7 DR MEEE I K& S BT 5, KFNE
1Tk, AP FIATE 2 X 51272 2R H & FAERE
HE TOREN DIV TIE, & OIEEATRER
ML 725,

ZOE T, #HO AN E ORI 23 E L H
ICBWTIE, EEEROEVBHEKEZRIAT S Z &I
0, EEEEAITHOT 2D,

2) EaX Mt

SRUE¥E ECRERBIEEAIT O Bal, EHIEE
ZEBT DT DITHEEE O CIER(ET D22 L0 b D,
BAFEEOFIHIC LY, 1E6%70 OEEAHmiEL Ik
RKTDHZENTELH0, HFEYT D O E & A
B OB L DIE=a R MEATFTREE 72D,

3) AT RILFIE

VLA, JEUIH OO (AR 5 o M ER IR R (L DA T 2 75 51T,
B EOBEEESE LT D, BIRHE CEEE
ERATO L, WY OBREREE &% 10~20%1K
T, ZHENEETRL =RV FIHEEORE W
) AVBEHUWEEDE =XV FULICHBKTE D,

4) FEDHEL

o—& U HHEZEIL 0. Tn/s FREELLTF OEE CEES
HZEMEDoTol-®, RnfEEERFCITRFRMICH
7o o CHFWEEZ RO BT, BEZEHEIC X 5 Eil
EE#1TH 2 LT, MERRERA R CTEETXS
X2y, B EHOBEAIMFTE 5, IHIZ,
TV NTS TORREIMEZEICBIT 5 b T 7 X OJEFIRENIN
WAT 2720, EEOPRRENEN LIC>7eh 5,

5.3.2 xmhoR-FAREOFREE
5.1 THELEZLIIC, AR LEEEH> Ao—
ZUICEY, XD 1.6~2. 2 [ZRREDVELFEE T
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EEVEEATTH &, HhE - Bt o2 Y RN
KX IOV RELS DI ERH-THOD, I
ST T, DX BOREHARRE K ORI
MIRX EIFE A LN ERHER SN, Z Ok
D, REEEMTON D KRR AR T, B
- et OREIREEICIE, B ATEEOTFARINN H
Db EEbND, DO, HHL - BEIEEICREWY
TEWEEEEEN RO LN HEITIE, & HE
Z DVEZERE R\ IR A MAF S 70 ORI CrndifE2E %
ITHZEMAREE B A BILD,

KFGEICER T D8 5 ABMEZ BN TIE, A
BOIFGORE %Y, HEZ UIEFEZREERATY Z
ENFTREZRIRREICME EIF D Z EREETH D (TEo
+HIDREBIZOWTIE, 5.3. 3 TEETS,), TD
ZOOT e —FIFE TR, EREO X ICH D
AEEIRTHSIT> T, & 2RH TREIZIT O
ZEIZRDANR=TE, o5 AEREIZLTEBITIE,
ROZFFD 25 TORBERIFELAMHRTEDHI LD
H5,

5.3. 1 TlR~_7=X951C, KBICBTHS AL
D EDOEEEIIC OV T, &I Ak
DEWGAELHIL, HOLECHE & LENGED
b, iz, BFOATRE (HESM) CEAShD
0, ROZIIRENIC L 2 EEN DR, FEFEZ L
TRTV, ZHUHOBERITST, (1) #F5 AZEERE
FT, REEREEETITO 00y, (2) 5 AxR
FEESET, REEZREEELETIT) ONEBRIRT L 2
EC, K OEERMNHEE D ABHIEEAIT) Z N TE
HHDEEZEZLND,

BAZSHEIE, [FIRREE OIS CHERM L » mBEEN T
X, A U CIEE T AULNERIE X v MR 72 EEN

T&%, ERROBEBRNEZITHY>HE, BEEEOFIHIZLY,

R OBRIROWENIENR D b0 & Bbh b,

5.3.3 HiEmEH,oR-HARKOTAE
KEDOELDHBEA/NSVIE Y, KFRDS T T
MEBYIZ LT VBT HEREZENEL A0,
IR TIELANETUIRARIZ 72 0 1T < WS TIIKFG 2
L, SR CELNRTTIREEICZR T WERMETIE,
RICIZ L DEEDT- 0, EESOREA LT 0 2R

BEMET LY LTI 2 M2 6 5 & 5T
W5 Y DT, IRBERSORE O PR O K EIZ
BWTE, fELTEOIMAERELS T2 ENEEL
W, ZOXHREBLOREEZEHIZIE, v—F Y DD
WIEFEE Z T, HORERECIEETILERD
DN, @ TIEET D L, R CIIaTES) ) DK
& ERMERESE DR FIC K VR LIAEEEITY 2 &N
HLWEAERD T, FTEE ML, KEMRED R
I el o A —2 U ORIAICEY, K& Ti8l%
FAESHLMEZ LMFEELELTUTI ZENTED
LorltBEbhd, £7-, 2Ok mEZ LETT- T
b, R E®%OIISGRELY, HREREICEZELY KT
S7RWIREE L T AMENRH DD, EmEfrEun—4U
OFIFIZLY, EREERRNEPARRICRIEE XD
NnNod,

—, FEMHISCEMIZIST D HEKD BVWWKH T,
EtD A /NS $25 2 L1 X o TKFROBI AN
FFCE D, ZOOITIE, #5Aa—% Y OODAElE
HEEEmO DD, RHTIEET LHIUNERDHD, D
(AR A 50D D & Pl ) 3909~ 2 [ DS, KGR
TIEET D LEERENR T T 2MER S o7z, @il
HoaAv—4201%, JKkOBWVKBIZE O FHRBIE 1
BECIIm s EER O EREN BAFC©, EEHE L S
FEWE ST i TE D, Fi,
FTELEN 1) AMEN 26D, D8 [alfiRHE & 5 THEE L T
LRESRRE & 0 i TTIEETE, (EEEROIK TR 72
Y,

BIFHEZ L EO LRI T L 2 &Ik Y, 1E¥Re
FOM EEKRORELIUCER TEDLHDEEZH
N5,

5.4 {§ =

1) m@dBEo v —& VIZ K DHHE - bR IEEEI
FAFT B LA 2720, F—FEfEm Lo+ %
1 RS 720 2 BIYIHIT 2 mdE# > Avr—2 1
(FPRUBHZERE) & 1 [mIIHI9 2 Rk A 2 Ak
L, HEEEL 2 T RO v NERE L 1 ERToKH
T, (a) MR 2. 1 EOIEREE & LI-PloEH
X (2f5EK), (b)) DK 1.6 5 DIEERE
& LTBgEEX (1.5 f5EIX), (o) *IRIX 2k 7z
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B - e LEEZ T8, RO EKOHME X O
TEEREZTEL, LTORREERST,

(1) BHEFERZ ORI EHERIE, 25EXK TR
22%, 1.5 fEHX THKI 5 %xtRIX KD KE Do,
FRARHRVE R, 2f5EHX T 7%, 1.5 fFEHX TR
13% xR X 0 oo 7z,

(2) PrtAE¥E% o 2 FHRX OB FEH R, fEE
TAKETIIRBX EFRETHTmolext L, v
Jb NEHE KA TR 54% K& hotz, HEEELK
HIZHT 5 1.5 FEXK 0@ Y L0RIE, xHif
X EDHKI8%/hIhoTz,

(3) RIPEHZD 2{HEHX KL 1. 5 fFH X DK E )+
BT, HEEELOKH, Sov NESEBAKHE & bR
XERBE TS, ZORBRNS, K ZHID
EJE LB N R K TR 50% %> TV ThH,
B SR E ETCOMIC TR HoIciET 5
KT TIE, R EBOERRBEL HHEDEITD
RN R SN, TFRHBHRIE S KO E DX
b, HERXETRERZT N7,

(4) HAREVFZERR ITHERH I RS RS 2 L7t 2R, BRI,
REATITER S, BRI RERR, T i 3R M OV R =R
X, BB CTREREN R oT, ZOREN
b, HEEMETTIE, BFEEICED 1L5~27505
HWCHHE - e EEEIT- T, HAEX ORA T
FEEE I3 FRIX & [FIFREE Cd D Z & D3RR STz,
2) B E T —& VIZ L AR X NBIEEICRIE
TEELRNDLD, mEhEe—2Y (A%

FE6E
AWFZEIE, KBIZHBT D85 ABEHEE OREZM E
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% U OVEERE 2 @b 3 5 72O O SRS, Z OfG
RAWE 2 TomdHE > A —2 U ROE A& e —
2 U DOBR%E L PERERBR, Zh O OBIFEIEIC X A 1EEN
HHE X FFDORIEEIC KT TRBEOMER 21T
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U RO EA»E a—4 U AHlfb S, KEZF
E LT ABEHIERE ISR S LTV D, BUTIS, K
WFEONE ZRFE L Tk %,

B Lfifioc PR CofRepg) 2L, WK
O OKHET, (a)[d CIEERE (2 BENT O
S[aMEMNT) THRPEEEL D 20~30% Ed{EZ L 7B
X (FEX), (b) 1E3EEIE & VE 3 L & xf )
B L E CIC LB (RHX), (o) [A CAEH
P CIERE R A TR L 0 1[5 L7 B
X (A 1 [EEX),  (d) *PRRIX &2 3% TR & %
ITolBICHZ OEEEELZREL, U TFOR
REHi,

(1) BAZSHEOR D& REE 2 kTR & el 2 &, [AlR
X CIIRBR S IS D2l 8 b o, K+
R, fab bHEGER, YWEEFAILFARE CH -
7oo K K ONALE 1 X 0O Z 3L b O VEERE &
%, XX EFRRETHTZ,

(2) BHZEHED HRRSRE 2 XX & o9~ 2 &, A X
TiE, WEEKBICEWTHEM T3 S B0 L,
AR & HRRE R DN B o T, ml
XTI, ik, HAoKkEE bR TE®ERE N
SOSRIEVME I N B o 72 1E 0L, FIFRRE Th o 7,
[ 1 B X T, b LK HIT IV THLERR R
DY IRVMAR A B o 72, FRETHoT, Z
OFERN G, BEERGEMAT T, BARHIZLY 20~
30%EE THRMNEZITH>TH, HDVITK L
A UAEE 3 CR MO E RS A 1 B S LT
b, FHAEX OREAT T RSB I IR RIX & RIFEEE CToh 5
TR ST,

hY
10T

6.1 EEH>AOD—2) DEKE
1) u—% UBomEbIcBEd % 308 & SN2 L,
2O OYHIEEL, DO EIEINE & -2 o A dhE L)
HIA S B 2 R 21TV, LT ORER%Z R
H L7,

(1) 1[EERY72 0 3[EEIHIT 2 2DEH LV 2 [B18H]
T2 O0ESNO T B EORLAZN L 72, KO
S AITTET D Z LN b T,

(2) SOUIHIIE ORI X 0 s /) OAEJR)S 7T RE T
HDN, Feliieom ERBRETHD 2 LR
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(3) DL AMFRO MR LU AZRELTH D
Lz kv, oOUIEIEZ ST 725 A O ERE &
] LSS LRENRDH D Z ERNbnoT,

2) HHERABROBRELEE 2, PR KD 2 5D5E
WHED A —2 U (BIFEME) ZalfE L7z, BHIHE
X, v—% U S3Db AR L OHIA %
K& LizZ &, a—% U 3OO mEAHTH
Waz A, 1mERY 720 % 2 [IEIEI 4 2 Eds) &
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Summary

Development of High-speed Rotary Tillage Equipment for
Paddy Fields

Takashi GOTOH, Mitsuhiro HORIO, Tomohiko ICHIKAWA,
Tomoo KOBAYASHI, Katsunari NAGAYA, Yoshiharu KUJI

To improve the work rate of tillage in paddy fields, we conducted fundamental tests for
increasing the forward speeds of rotary tillers and rotary harrows for puddling, performance
tests on the tillers and harrows that were prototyped based on the results of the fundamental
tests, and surveys on the influences of using these developed machines on subsequent works
such as rice transplanting. Based on the results of this study, high-speed rotary tillers and
high-speed rotary harrows for puddling have been commercialized and are utilized for tillage

mainly in paddy fields.

1. Development of High-speed Rotary Tiller

The problems to be solved and the factors related to high-speed rotary tilling were
discussed. Next, fundamental tests on cutting times, cutting width and cutting angle of
rotary blades were conducted, and the following results were found. (1) The arrangement of
blades for two cuttings per rotation was suitable for tilling paddy fields compared to three
cuttings due to the low accumulation and holding of soil. (2) Although increasing the cutting
width of a blade reduced the power requirement, the soil pulverizing performance was a
major issue to be improved. (3) The soil pulverizing performance with wider cutting width
was improved by increasing the cutting angle of the rotary blades.

Two prototypes of high-speed rotary tillers were manufactured based on the fundamental
test results. The prototype tillers had the following features. (1) The radius of curvature
and the cutting angle of the curved portion of the rotary blades were increased. (2) The
lateral spaces between rotary blades were increased and the blades cut the soil twice per
rotation. (3) The rear space in the cover was expanded, the rear cover was made rollable,
and a rake was attached to its tip. (4) Shanks were installed in front of the rotary.

We investigated the power requirement and the accuracy of tilling of the developed

medium-sized high-speed rotary tiller in nine paddy fields in comparison with a conventional
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rotary tiller that performs one cut per rotation. Because the conventional tiller had a
problem in leveling the sole pan and poor soil pulverizing performance due to the excessively
long tilling pitch during high-speed work, tests were done by increasing the PTO speed stage
of the conventional tiller by one to two steps, as compared with the developed tiller. The
following resuls were found. (1) The maximum forward speed of the developed tiller was
40% higher than that of the conventional tiller. (2) The developed tiller required 5 to 10%
less PTO specific power, and showed 35 to 55% less specific thrust force than did the
conventional tiller. (3) The conventional tiller caused excessive soil pulverization when
operated at a high rotating speed on a medium- or coarse-textured field, but the developed
tiller improved this. (4) The developed tiller performed soil turning and leveling well at
higher ranges of forward speed and showed almost the same level of performance as the
conventional tiller showed at one step slower forward speeds.

The power requirement, accuracy of tilling, etc. of the large-sized high-speed rotary tiller
were investigated in thirteen paddy fields, and results were compared with those of a
conventional rotary tiller that performs two cuts per rotation. The following resuls were
found. (1) The maximum forward speed of the developed tiller was 15 to 40% higher than
those of the conventional tiller. (2) The developed tiller required 10% less PTO specific power,
showed 20 to 50% less specific thrust force, and in a hard paddy field the tractor seat
vibration level was 3 dB lower than that with the conventional tiller. (3) The soil pulverizing
performance of the developed tiller was nearly the same as that of the conventional tiller on
wet and fine-textured paddy fields, but was superior to that of the conventional tiller on other
paddy fields. (4) The soil turning performance and leveling performance of the developed
tiller were good, and almost the same level as the conventional tiller that worked at one step
slower in forward speed.

Tests on three paddy fields revealed that the developed tillers could work one step faster
in forward speed than the conventional tillers. Therefore, work rates of the developed tillers
were 19 to 32% higher than that of the conventional tillers, and the specific fuel consumption

of the developed tillers was 7 to 19% less than that of the conventional tillers.

2. Development of High-speed Rotary Harrow for Puddling

We discussed the problems to be solved and the factors related to high-speed rotary
puddling and then conducted fundamental tests on the blades and the large rake of puddling
harrows, obtaining the following results. (1) The stubble- and residue-burying performance
was improved by installing a large rake. The good average lateral clearance of the large
rake teeth was 37 to 45 mm. (2) It was better to adjust the mounting positions of the large

rake according to the soil conditions. (3) The blade arrangement in which a pair of blades
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was installed 15 mm apart laterally yielded higher stubble- and residue-burying and soil-
pulverizing performance than the conventional blade arrangement. (4) The PTO specific
power of the harrow with rotary blades at a cutting angle of 95"~ was 5 to 10% less than that
of the harrow having 105" cutting angle blades. However, the stubble- and residue-burying
performance of the 95° cutting angle blades was worse than that of the 105" cutting angle
blades. (5) Increasing the blade rotating speed 8% improved the soil-pulverizing
performance slightly but degraded the stubble- and residue-burying performance and
increased the PTO specific power by 14%.

Two prototypes of high-speed rotary harrows were manufactured based on the
fundamental test results. These harrows had the following features. (1) A new large rake
was installed in front of the rear cover. (2) The arrangement of the blades was changed. (3)
The inner volume of the rear cover was larger than that of conventional harrows.

Two prototypes of high-speed rotary harrows and two conventional rotary harrows were
employed to investigate the accuracy of puddling in six paddy fields and power requirement
in four paddy fields. The following results were obtained. (1) The stubble- and residue-
burying performance and the soil-pulverizing performance of the developed harrows exceeded
that of the conventional harrows at the same forward speed as the developed harrows. (2)
The stubble- and residue-burying performance and the soil-pulverizing performance of the
developed harrows were nearly the same as those of conventional harrows working at 20 to
30% slower forward speed. (3) The stubble-burying performance and the soil-pulverizing
performance of the developed harrows after two passes were almost equal to those of the
conventional harrows at the same forward speed after three passes. (4) The average PTO
specific power of the developed harrows was almost equal to that of the conventional harrows
in the primary puddling and the last puddling.

When the developed harrows worked at 24 to 30% higher forward speed than the
conventional harrows, work rates of the developed harrows were 21 to 22% larger, and the
fuel consumption of the developed harrows was 13 to 15% less than that of the conventional

harrows.

3. Working System Utilizing High-speed Rotary Tiller and High-speed Rotary
Harrow for Puddling
We used a prototype of the medium-sized high-speed rotary tiller to investigate the
influences on the accuracy of puddling and rice transplanting in three paddy fields by
performing primary tillage and secondary tillage at speeds 1.6 times and 2.2 times higher
than that of the conventional tiller. The following results were obtained. (1) The average

clod diameter over the whole layers in the section for the developed tiller was 0 to 40% larger
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after the primary tillage than that in the section for the conventional tiller. (2) However, the
state of the pulverized soil in the surface layer after puddling was almost the same as that in
the section for the conventional tiller. (3) The accuracy of rice transplanting between the
three sections was nearly equal.

Two prototypes of high-speed rotary harrows and two conventional rotary harrows were
employed to investigate the accuracy of rice transplanting after puddling, and the following
results were obtained. (1) The amount of exposed stubble after puddling and the rate of
surfaced- and buried-seedlings after rice transplanting produced by the developed harrows
operating at the same forward speed as the conventional harrows in sandy loam paddy field
were fewer than those produced by the conventional harrows. (2) The accuracy of puddling
and rice transplanting that was produced by the developed harrows operating at 20 to 30%
higher forward speed, and at one less pass than the conventional harrows was nearly the

same as that produced by the conventional harrows.

4. Conclusion

New high-speed rotary tillers were designed to consume less power and to generate
less thrust force, resulting in higher performance than conventional models.
Accordingly, the forward speed can be increased, thus increasing the work rate,
reducing the fuel consumption, eliminating dashing, and reducing vibration. Also,
new high-speed rotary harrows for puddling were more accurate for stubble- and
residue-burying etc. than conventional models. Power requirement of the developed
harrows were similar to those of conventional models. As a result, even when the
forward speed was increased, the performance of the developed harrows was still
similar to that of conventional models with higher work rate and less fuel consumption.
The new equipment adequately achieved the developmental goals.

We now expect to manage larger work areas more timely, reduce energy
consumption (global warming), and provide comfortable tilling work by using these
high-speed rotary tillers and rotary harrows for puddling. Since its market launched
in 1995, 5,000 medium-sized high-speed rotary tillers have been sold. Large-sized
high-speed rotary tillers first appeared in 1996, and 900 of them had been
manufactured by Dec. 2005. High-speed rotary harrows for puddling have been sold
since 2002, and three companies had manufactured 11,500 rotary harrows by Dec.
2005. Development of these machines has highly promoted tillage efficiency in paddy
fields.

Tech. Rep., Inst. of Agric. Mach. No. 34 : 1-107 (2006)
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