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AT T R e 0.9 11 —4,5| 17.8] 16 2.9 204 25.7| —4
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m=0.0195+0.014

1 { I 1 1

WL S (kg/em?) (74 8 20kg)

FEI-17 P T O MLYEKEDFH & BIHER

!
0.4 0.6 0.8 1.0 1.2 1.4

0.014

T

0.012

T

s 0.010
0.008

S BiE

0.006

T

k/\

g-m

N

sz

0.004

T

0.002

@

o=0.0115S—0.0005

0 0.2

0.4

| ! ! 1
0.6 0.8 1.0 1.2 L4

HRIHEIT S (ke/em?) (178 20kg)

BI-188 P TOM ML UEKRECFEERZE LSRR
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BI-75= 1 % F £

¢ & & VEHm

T~ PL 2 PL 3 Pl 6 io®
¥ om| B | m| o® |E k|E w| B |B Kk|¥ %

0 X107% (kg-m/cm?) 0. 575 0,245 1.25 0. 452 0.516 0.521 0. 205 0. 408 1.14

M X1072 (kg-m/em?) 2.19 2.05 3.68 2.23 2.01 3.13 1.67 1.08 4,05
MRE & Lish o foe BllCidt h A 2 %R Lice U Vo Lo T, KONELIes &, BAHEOIESO

FHRBR T CCHHENR - TV BDT, B LTV
5 BANIITEDE (BREXHHE) ¥ho sl LicoT
BB LIIBKMEY, TIREMELRLTVS, Dk
A NPT AL, PTO 2 OEKHEDEESHRLIE
HWOoMaind o Lhvbmb, ERSHORK

f(z>—«/ e{ (% )}

DFEM o, mEFAETHE, BU-TRORTEEY,

EHEDOIERSHOREIHRN EN-16K O X 51
Do & TMIBAMOVIET, o ZAEDEER
EThHDH, HN-16KTHAOFROKEL m OETH
5, CORMDAHECHEAERN R b, Tieh
B, FEHOHETIUMEL, TERNRR - T 5 DK
L, BOBERUNEL, T8/, HRKOEAE
NF LIROREOT A LT 50, & 084 HiE

27

Tla, REFEio, P, Bz e
o K A
120 X g/ itispsy
P A 4
100 © P ¥
Py
T 80F a
0 A
]\
60 o Jay

300

400 500
[l g B (rpm)

BH-19K0 PTORKIMLY LMEEE LY D&
©OKIET, BOMETS, BREKK, T

»hinl iy,

FORMHBPRIICER LTSS W25,

Wi LB L, MKREORE m, BEHERE o
EOBRIZEBN-17, T-18MO X 5/ b, ISITEE
BARIT B B vz B Lichs o THEDBIRIEL 23
bk, BREOHESTORBITFETES, /KW
Bz T, SO IE BT o B30, 6kg/cm? D EEDm, o
i, EBbBLEMRI IR TS, SRLs RO
Lo BES T, OO D HKETH - icldic
koo BRI 230 L Bbh 3,

(8 PTOMAVZIBAMEELEPTORK ML

BN-19T, fFEBICP TOWMMD ML 2 O,
WAMEFS, WEER v 2 e, BRI A2 ER L
ThDE, FHERCTRLER b2 X o B, X
TEFEAG LB b V2% BB T B, RS
FAZE, BRI AZD 2N 3BRBELTCB, F
Z TR b v 2 % RIS A E SRR A E b e
IR, EORBREED-8FTRT, BAMEDEHL E
PR b A7 B T B Oy, BHEEE R, HEE
+ CERg), ik CGRE, ), NREoBTth s,

2T, PTOWMORENTE T, F0ERLRDLD
T, WORERBET D,

d= JWS¢<M Y (T Ty
/«ijb Os ko_wb Js
T
d =HhE R
S =R&%

M, =#EE LI € — 2 v + OIRIE
M,=—F0OFe—2 v
T,=#5E L v 7 OHEIE
To=—%ED b /2

0o = IR BRI 57 R

o, = &R A

¢ =REHBEOETR (HR L)




B8k BmALMLIEMZ

B RIEOEE (c/s)

PL 2 PL 3 PL 6 JT-
3 i L BT WOk | R i WOk | E B
17 5.6 3.4 4.6 6.3 12 1.7 0 5.3
= —~ 0, .
AR b 27 DI0~120% a0l anl oo Ge| @ canl 6.9 (19. 4)
, 1901402, 10.6 0 3.5 4.3 1.3 8.3 0 0 4.8
e (20) (21.6)] (3D (2.8 (22.4 (17.6)
. 140~160% 2.3 0 3.2 1.0 0 3.7 0 0| 3.9
‘ ¢ .3 19. D (7.9) 10) (14.3)
, 1601802 0.3 0 1.7 0.6 0 1.3 0 0 1.4
‘ 0.6 0.5 4.8 (3.5) (5.1)
0 0 0.8 0 0 0 0 0 0.2
~20 [2)
" 180~200% % o
" 200% L) 1 0 0 0 0 0 0 0 0 0
F) () HoEw, BAEO IPHSY OREFCNTHIESELY R,
e =IEGIREDETR (R L P 27) T,
ZORT, PTO A 270FH T, &, 1EIR T, Off ﬁmi
T BICE S THETIUE L THA 5 by SEIDER %L
BRI DE L TR L5, ?1 A |
MU-CEEHDL, WL CHE) L CER) o o N
B ; H, i

BOPTO bz D¥EE, PTOEE V2 ICEWE
BRL T %, RICEN-8ELXL%L, PTONLZD
TR, WThOBES P TORK b2 D200%LL M
CEIFESTWE, £LTC, -l CEE) o84, PT
OFR b2 D 200% FNFRINEDFEEEN0. 8¢/s & 7o
Tbe COBFEEPTORK M7 BE T4 5
b X, PTORE 27 OEITV ELED
Ehb, PTOBIORCRWTE, PTO L2 D
BT, B3 IORE T, O, PTORE b7 ERER
rhwEBbhha,
(4) Hghb 2
#ilh b2 OPERRELHE T -9E S LU E T-20K 1K
A & TRLAREC P2, ik GB) oREHbh
#iBRF D1, 080kg-mTH B, & OWFOERENIHRE CRil
OB IE T 7 2LEREOL) #RDTHD, KH
HigOERIY, 4 VOERLRZITAUTHD, O
DA SV — & DEEHE5kg T DT,
S ADLBREW=}S 72 BREtr—2 VEER
+oARv— 2 EE
=1, 407kg~+444kg+55kg

BN-2080 Pl 3 (W) /8y JOBOAL AT T L
(FAE ORI L)

=1, 906kg
FHRRORRE)S) D/ 2= b L 27 /G
=1, 080kg-m/0. 6m
=1, 800kg
BHERBOLATBMHEOESH 5 + 5 &Fiul

- gty — D 2 X 1,800
Rl = D=2 0 80,

CO LS ICEREINHREN Lo b s TedDik, 2Dk
SKEERA OOz & &, BFORLtr0 51
WOE S Thieled EBbhs (BI-21R), $25%H
FROBFT T, 0 X5 EEOBE O RE) 5 F
LOMTESLZ EDE N, L LMD, EHTHLS
BDXS5KE 7DD D END &b THER
Lshidis s,

(5) fEEAT

R =2 ) {ERPICHEET 2 LB bh b FEOEHRNA
oW, PTOMES L3 EY v 2 ARIT s AR




FI-9% B Bh & &
L = oy
® Wor or 7 iR s | EAER
B EAETEENMEES T ] Gw ®s) | ips
(kg-m) (kg-m) (kg-m) (kg-m)
N H 340 69.5 —15. 2 27.1 10. 4 0.4
SR = 335 6l.2] —15.4 22.9 10.5 0.3 0.7
PL 2
W =1 341 123 90 106. 5 8.7 1.3 v
g = 286 101 74 87.5 8.8 0.1 -4
w 5 321 4,20 —118 —56.9 8.0 - 0.6
- oz 319 3.0 —106 ~51.5 8.0 — 0.6 1.2
. 5 454 274 240 257 7.1 2.6
PLo3 & 7= 456 285 247 266 71 2.6 5.2
WKk it 33450 266 214 240 9.8 3.3 6.9
R & = 341B) k- 243 184 213.5 9.8 2.9 :
N pet 263 13.2| —86.4 —36.6 9.8 — 0.5
¥ ok oz 262 12.1]  —84.6  —36.3 0.8 — 0.5 1.0
% ; + 363 257 231 244 9.8 3.3
PL.6 | & 7= 373 300 265 282, 5 9.6 3.8 7.1
A S B =1 352 188 161 174.5 9.3 2.3 43
R x o 359 178 147 162, 5 8.8 2.0 N
. b 151 —12 —58 —35 11.2 - 0.5 B
U R A= 224 11 —64 —37.5 10.8]  — 0.6 1.1
- JIV B OBE B = 352 90 45 67.5 10. 4 1.0 9.0
Al Gk ) /e 398 97 43 70 10.5 1.0 :
. - 5 3100 & 132 3 67.5 10.5 1.0
& | R ECER | 2 309LLE| 124 — 0.4 61.8 10.7 0.9 L
. 5 274 k- 250 207 228.5 7.4 2.4
BE PL 2 (8 | 2 241DF| 223 175 199 6.9 1.9 4.3
H
Hhy ; = 1,080 738 630 684 6.4 6.1 ~
o PL 3 (i) %= 749 - - - 6.8 -
o
4 ; A 9201 k= 548 440 494 11. 4 7.9 ~
PL. 6 (B) %= Z - - - 11.3 -
PL 3 () o 54714k 417 319 366 5.6 2.9 6.1
H e B 7= 45650 1 376 295 335.5 6.8 3.2 '
BE PL 3 (B pa 7465 675 567 621 9.9 8.6 56
0 £ BE 8 7 80214 696 535 615.5 - 0 .
" PL 6 (&) H 546 464 398 431 4.6 2.8 6.7
H be 1 450 404 361 382.5 7.2 3.9 :
e Ji =:4 *H 351 278 165 221.5 0 0 ‘2 6
= £ e [ Vi 421 316 182 249 7.4 2.6 .
J ki H 510 420 255 337.5 5.8 2.7 57
% fe m = 412 364 220 292 0 0 :

() R L OEAKOB AR, KHERERE,




5 1 -21 BiRE~ 0L OfERIE

$FN-2280 A—% JRERERC (o
EREKRH

BRI L, ERAR L LTk, EEMN l6em OX
Fids FU8.5X8.5X53cmD e 2 FH (FEI-22) %+
FRCHEEEE L, BHEIL e e L Rre KR LD
THEDOWE, s X OEER IE Licizn, Bl
H [T X o BT T S RIekED bov s BEE L
o

SHEM T A TESOH-HRKIC B\ TITR o 7o MBROHE
BTk OM D Th oo

(8) RE(FEMNOAMMEOMRIE, MEXHN-23
Mol HThHY, WHEC—7ONHMRELPT
Oz oA Tch OEXL, Vv 7 HEDS
FIARETH B,

b)) FRRYI ol EDOPTOMDO =2 2%
135kg-m “C, ATHEFENZ 80ms THBH. Z DRFOHA
MOMEIT Y v 7 2,250kg, £V v 7 —385ke,
AV v —1,40lkgTh T (ENEIEET D),

(c) MRSz stz ED P T ORE /L2 166kg-m
ThHY, FRECKY-rEIob ke, AL

20 20
) M PTO TN
HI5 w15 HY > 7
)% %
10— ~10r
1 o]
Ve e
b :@A
S 5 - S b—
oL
0 20 40 60 30 —400—200 0 200 400 600
7 (kg-m) TOHE (ke
20 20
N>z T gl ey
15 15
1 %
[aw - Wl 101~
© 4
0 ol }rﬁ-ﬂ

—200 0 200 400 600 800 —200 0 200 400 600

WO () WOE (ke
BN-23 PTOEMIILY&LUVIADIHFE
DIEERT

BL 90ms ThIMcEV, S0 L XOAMOME
Wy v —1,80kg, £V vy —462kg, H YV
7 —1,570kgTh » 1o

d) PR LA LERCTITALELPTO
DB B b 213K 236kg-m T, F ToERNZ T
% & &13215kg-m THZOMIC R & Tn i iny,

D W

a PTONAZBKECHERD, ERSMET,
b PTObAZEKEOFEmE X OHEERFE e &
URTIE &0, TR ENERBERCH D, Tl
BB E, m, o DE, Tithbofmolkig
NFHETED,

¢ PTOMOHIICR T, PTO M2 DFHEE
IOUBROMER, EbbbPTORB NV ZR LR
I wEEbhb,

d  EEOBIcks\TE, EEOBETL, BED
R L ORI BEED S L DT, THERE Linih
X7 BT\,

e HHEEMAABIOHMARCEHRELLEZDOPTOL
AL, BEEEROTRLTI3 BI04 FRER
HET B, ¥, PHHESERCT LcBEEO b s
VBB D 5 ~ 6 BT RS,




2. B EETEERE

D B

b T2 2O EFETHR, 52 2OREHIZT LIRS
BRELT, b7 27 2RAERBRO LR &35,
2) K %

RIS 272L1LTCT74—FV v A—=FF X
(39.5P 8D #H, i, WFE, =v2s Y —rELR
FEITT WD, BIEEL, Sl MR, EEEERC R
5 ETIEELRIE L, F3 27 20%MLr 574
BEOBE, v—2 VRMcEE, BERE A Yoy
= FARMICr— 2 D M 8E (LT — P adfd
L\ 5) o 3FEHETOWTHBR L,

EDEPEE L LTECHFBEZ oW, #— FAff
ZTORBEIT -7,

LT O W RS ST S N R (B A
-10-10280) ZH, Fio b T 2 2 OEEIEADO T, Hl
TER - FRERT L LR, FMEA L
VA= (FVEE) T XS THRERIOHEEL, BHE
KEA v e (SEHRUBEHMCC 275 7) KRGS 8k
(55 M -~24),

B L 5 2 2 ET

1) BER Tar—FVv.A—3—.
(2 BE
b7 7 2 BEEOEA
Rl 592kg
% 880kg
v—x ) EOEE

TE AR

BUFHRE NS

Ailligy 503kg
Wik 1, 409kg
= P E DB
Bk 503kg
%His  1,507kg
puit 75kg
(3) 24 ¥BIVEKE
Bl 5.50-16 6 ply rating 2. 0kg/cm?
tlig  11-28 6 ply rating 1.0kg/cm?
(4) F~Fr039 7HE 30mm
(5) F—Froz i3 9k
D ®E R
FERZEN-10~1M-133% X O 1 -25~ I -28 iR
i
(1) BB X s
BENE B LT, BI-10R 7T X5
CABEREDO I HEIMT 553, H/MEOEELIT LAY

BU-10R  HEEC &5 MEE OEETE
(X8, 77 2¥k BEE

E B (/) it ) iV (g)
0.62 (13) 0. 42 —0.59
1,11 (23) 0. 47 —0.66
2.45 (438) 0.52 —0.61
5.93 (63) 0.75 —0. 66
200} hiE REE LS50 yap

w150 W |

P

#K 100 s 4
e 6
i 50 L

O 1 ] g
;3 024
o5
m 50
2
% 100
150

200+

BEM-25 EEICLSRE




EN-11%X EEOECLZNEECEE R

(138, v 72 x Bk, ATEED
O /i) = E @ ® B 3 (s
0.62 (1) 1.01 9. 88
1.11 (23) 1.13 8. 89
2.45 (43) 1.13 14.71
5.93 (63) 1. 41 7,42

BI-12% R|ECHT2MEECEETSE
(6 W=5.93m/s) (B g)

2V :
sl w0 || o | R |0 - | B

8
IR R
AR = I I R
A2 I s
# Wi | R 0.59 0.83 - -

B O | M| —o0.85 —0.57 - -
8K 0. 99 0.78 - -

Laa A | —o0.80 —o0.87 - -
"
([ o~ N 0. 47 0.73 - -
P Her BN | —0.48 —0.33 - -
) ik | 049 081 4 -
o | =R BN | —1.170 —0.60 - -
B

B | K 1.58  1.29 - -

B|OES | @ | —0.58 —0.84 - -

N VN 0. 83 0. 67 - o1

R W | —0.52 —0.47 -l 0.47
5
1y, [FWN 0.57]  0.54 - 0.72
o Lt BN | —0.44] —0.34 -l 0.36
v TN 0.44  0.58 - -
1B Fmn | —oe] -0 - -
£

sEiR | R 0.55 0. 68 - -
BOES | 4B | —0.72 —0.63 - -

ZE{b Lis\oo DR B DIRIRVIR B DB 2 CHA L
T b
(i) #prc k52
IRIB AT B R HEI L D RS <, REHEb R, L

FM-13K%  MnEE ORIE, REIH GEE : 5.93m/s)

(ute: Falk oA

s + 3 | pRE %Zf N
T b s
IR
PR bl R I R
IR
T Bl | 8 wn ] e
§lomn|m | o) ooy e

NUBAELYFHE L TR LIZERRETH S, EFER
X OERIEERFIL NS WA, BRETE TRk &I
EENMINTW B,
(i) B X5
LR L ORHFETIIAEN L, BATLIZETH
b BEBOTHETHFIZABE TS, L LITE
BT BT RED 2R K E
v 7Y — MEEROCORERCNE L, BAROIE
BRI 35\ T b 0. 348 TH o Teo
(iv) Effic X &
b7 2 2 BROBADRDPEL, - FPfdE, =
— X VA EITIBIERBETH -l LB TORKD INE
2001 .
FiE w—2 U{F
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X100
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oy
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B9 2 2 BEOBENLAS, F— FAfl & 0Bs
MN1.68, v—2 VFEOEEN23ETH T,

SRR 1T T BN FIE F U T B KRS, 08
g MMEN Tz,
2001

150~

5 —— } 77 7 HIk
S AU

HI-28E EF-LHE

3. BRIEEROZEE)

200~ w—y ) R
150 —— Tl
i o ¥
100 ' o
ﬁi*
50
f g
- 2.4 2.8
0 S
E
o %
5]
/
%100
RVIN
150{
200L
BU-27H BEMIC & D RE
D B

AL S 7 2 OB LT RS h - E, b
RITEREIREI T o D iIcs b Fh S hBEH~NERT 5,
DX BTk BEEEIEE, ORHT A Z T ET
B r LI Ehas s b VIR ERTH D,
Tl Ok XEBENC N D N A2, ERBIRTTED b
WE LB DI SLMEI VAT KEL B THE
WD D, RPFIBTTHERED b5 7 2 DFEBR IO
B A 7O LR LN LS ST LD TH D,
D REFEL L UHERE

HEHRRNT, P27 2BigE v vEACTEEL

BBI-29B0 & AERER RN

oo 75y FEMBR=Y - Y VvERFEI D LI L Y&
[RlERCEB X0 Lic, A S 274Dy 51,
W2 v 78T L, BEIOBRBEESEE LKL
T V=A% E, ChABHREERC T V- A B
STEELISR LI (BBI-29K),

P b 7 2 2 DEBIEORTULR DB Y ThH - 1o,

B EE 953kg
& & 1, 400mm (7 v — & k)
i B OBiEm 1,290 mm
®iw 1, 250mm
B O 1, 500 mm
BELWVE BHEEET 660 mm
BE 570mm

% E W x4 ¥v1 X 8 3/8-24
4 ply rating
=vyv FARHIT 24PS
TEMME 2, 700rpm
BN TR QRE 357, 3), T3 ([F262.3), IE (7
155.9), Wi ([A74.2) XL, =v v v[EEES75, 960,
1,440, 1,920, 2,400, 2,850% rpm o 6 BybArEto4[E4T
Teonteo AN 7 7 2 OWHEIINC A b v vy — O R BEAE
L, AFVvi—z2%il UBRR v = TR S S -
A7 HRME LI, £ LUTEE V2 OEND 2 5y F5




PR EDREBIC /0 % ¥ COFTER A 5i 4 & T
3) ERRER

= vy VEREENMECE A= O vk E 5T
LE o 7es, Thlfo ks cirERcEasiEe -
oo WET= v VEEDEWCEACIERTHEDOT
FT 2 EENRNCZ Ty Fh o, HEBITKT B b
T 7 RBEINE CTORERMLEL L2 0icins ¥ To
BRI LEI-14ED X 5 12ih, Thi s
77 L REEN-30-D X 51 e b, FTERHIT
FE—ZEWBE AN Tt = v v vRIESEE I K& K635
B, BEHSEER DD &2 h D LT R 23 < e
Bo ST v VAEEEOBALDDHFNT Ty F
DR I NIckED = v 2 VEEDE T EI AN e
THAH S ERbID, A—=vo v EEEREE O & &1
VE, FT R R AR i He 3% GB M -310), Bk
HOPNS Wb ooHiz, coBHMEX H-oCRiERE A
Blth, chb=vov~0BROHMY LA

BEI-14% BT ALY OB ETORM

G 7)
R
"ngf 575 | 960 |1,440|1,9202,400]2, 900
IR
I =AM 6.45 4.65 2.84| 2.06 1.56
i n 4,05 3.00 2.00] 1.45/ 1.30
il " 3.26) 1.86 1.73 0.75 0.62
v no [T 18| 0.66 0.70| 0.74
() *BPCHELSILTWBY 1 TROUR,

*RENTHENCT T v F 24, 12,

ki

Ll
1,000

! !
2,000 3,000

x> v v EEEE (rpm)

BU-30H T P rEEREEL TS EIRERRS

7 -
960rpm
6 .
Es
7 1,440rpm
B0
FRf 4
i
—~ 3 21,920rpm
@ _,,,//*’” 2,400
9l A X 2, rpm
‘A/x/ 2,850rpm
- gjijﬁy///ﬂ
) 1 1 |
0 100 200 300 400
WoE M
B -31 BRI E N T Y OEIIRERE
@ k I%Aa‘bha ]

WRICHRh b L2 DT H B, 27 5 v FHERRHBER
M LT ERAMEY & B, KEER Tl AES]
FERTCRRARIL LD, EBEERCIE-TL 5L

BU-15% REMREA ML7& & CHERER

ZE R | =P vEE G 575 960 1,440 1,920 2, 400 2,900
. b7 (egem) 251 369 427 591 529
i i ) 0.55 0. 45 0.35 0.31 0.28
I b kgem) 393 447 472 513 560 612
i3 e 0.62 0.51 0.42 0.28 0.27 0.25
I FAZ g 418 500 591 534 608 763
[ =i B 0. 47 0.35 0.29 0.58 0.19 0.24
W b (kg-m) 227 566 665 665(690) 747
i v € ) 0.09 0.16 0.16 | 0.16(0.35) 0.14
G () WE2on0E—7 off,




T Y PV XL )
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1T 800~ oh

i 7007 s

»600- - - 5 2 it

7, 007 R — 1 # no 3D
i

Jo 400
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100 — RS L ho s
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L
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3,000

BU-328 TP EEEESEH] ML RKE

BREEEE L& EEY LIES L & k5, chidm
AR XTbhTwbicd b Bbhb, BA v
2R IOZDEN 7 7 » FEREMNPDERC MR Lich i
FU-15FICRT, EHEBAEL B 3E, Flhavy
VIEEEEEIGEL feh iz Y, Hili b v 23R L Ol
BREL R st N7 ALAR y bAREORER A
711, R X o=y o vRK A 2 il
T UIfED 3 M EDERR L, B EEFL LT b
Ay (BREEEE - EOMEMX ERE) oo 2 B ELTR
s Thb, ChbEHETIEHEN-32M 0 X 5 1IKik
Do TOXAIRAETIHAT b7 R v VERRK P
rH Mz E LTHHERC 75y T AL Th
i, =vovikESHICEENES » TLEWERT
BB LW ote, Fll OBK 2 ITEREC
FS BB BEH I NS ER) b v 2 D 5.5 b E
LT3,
(€:39)

=y vV rv2 6 dkg-m

BWE(4®) 74,2

6.4X 74, 2=475kg-m

Hifil bV 2

747X 2 =1, 494kg-m

1, 494+475=3. 144

%l & EOMPERE  66.0cm

#HER  953kg

953X 0. 66 =630kg-m

1,494+ 630=2. 36{&

HHEEE  533kg

#BiFE 50, 5cm
533X 1 X0.505=26%kg-m
1,494--269=5. 55
H o B

BHIEERBROERN b= v VEENT A KD v
WEBUAOBE S, EBE b7 2 20N EET S L8
o s,

BN TISEEENERE 7 5y F R ARTLEWL, TL
¥ otk EELTHHTTI Ty F 25 ORABLA
Tl i binuhy, & ORRARRY RD B DI,
TN a0BERELERT -2 v REKHL, |
=X UEDOTLRABELFEL, coAELYd L
FEER O E AR BRAREY TS & 5 T

b5 2 BERBIREREYRLS)  80%kg
Hih B 1,500mm

=L i BOEEERER BEENS 777mm

= X 585mm
HN-33R@QD X5 b7 7 AR LELEDLY OE
HBe—2A v iaRDBECHID, FHL-33Fb) DL 5k

BEHkOEFAEHEy, coxiEb)oEke—2 v

PR RO LAREFIHT A,
b2+ c?
I.=M
» b =14 .
12 G TN

IG::809><ﬁl;ﬁ)f%éﬁg;ZQf::166 (kg-m?)

WICBHER T b ) OBk — 2 v ME
7 =809X0. 782+166=660(kg-m?)
F. L. T. TERET X




2 1 -33E(b)

1=67.3 (kg-m-sec?)

—HNS I 2HERI AL T 2 A REMLELRS
BRI N7 EOEZINEE v L2 &L, IEEL
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SUMMARY

Experimental research was conducted on the
tractive and the endurance performances which are
. considered most important as fundamental perform-
ances of riding tractor in Japan. The results are as
follows.

1. Soil physical properties and tractor perform-
ances

For the purpose of knowing the physical pro-
perties of soil which have close correlations with
tractor performances, the relations between soil
constants and sinkage and drawbar pull of tractor, draft
of plow and torque of rotary tiller were investigated.

1) The sinkage are governed not by the shape
of ground contact area but by contact pressure when
the soil is wet and fluid or is dry and fragmental.
On the contrary, when the soil condition is between
them the sinkage depends on the shape of contact
area even if the contact pressure is the same.

2) There are several methods for predicting
tractive performance of tractor from the physical
properties of soil. The prediction by cone penetration
or plate sinkage is affected by soil types, but the
prediction by shearing resistance is not affected by
soil types. The shearing resistance method is consid-
ered most suitable for predicting tractive perform-
ance of tractor.

3) The draft of plow can be predicted by
cone penetration or shearing resistance which are
modified by plasticity index.

4) Tt is considered to be possible to predict
travel reduction and PTO torque at rotary tilling
operation by plate sinkage, cone penetration or
shearing resistance.

2. Studies on traction devices

Methods of improving traction performance in
different soil conditions were experimentally studied.

1) There is a limit of adaptability for each
wheel according to the soil condition, and it is
needless to say that the adaptability should be as
wide as possible. From this point of view, narrow
wheel with high, thin and less number of lugs will
be better.

2) By using pressure control hich, the drawbar
pull increases by 1.3 to 2.0 times on concrete road.

3) The high lug tire shows predominant
performance on wet soft soil, and the drawbar pull
increases by 1.5 to 3 times as that of ordinary
tire. However, no significant difference is recognized
when the soil water content is comparatively low.

4) An auger (screw) tractor was trially pro-
duced which gets floatation by hollow rotors and
traction by rotor fins. The traction test was conducted
on very wet soft soil on which ordinary wheel or
crawler tractors cannot travel, and the traction
ratio of auger tractor was 10 to 40%. With this
traction performance it will be possible to use it
for farm operations on very wet soft soils.

3. Studies on durability

To establish the method of laboratory endurance
test, the load characteristics of tractor operations
were measured. Laboratory testing apparatus based
on the results were constructed and a procedure of
endurance test using the apparatus was proposed.

1) In the case of rotary tilling operations on
clayey loam and clay in semi-dry condition, mean
PTO torque is nearly equal to the maximum attain-
able PTO torque and the peak torques often reach
up to 200% of the latter.

When the rotary tines strike to a stone or timber,
the PTO torques reach up to 3 and 4 times respec-
tively. When the rotary tilling part goes down
into the soil, the PTO torque reaches up to 5 to 6
times of the one in ordinary condition.

The coefficient of driving force increases up
to 1.9 when the soil mud clogs in the steel wheels.

2) The vertical accelerations of front and rear
axles when running on the road increase as the
speed is higher. They are higher when the tractor
is running on the earth or the gravel road than on
concrete or asphalt road. They are also higher when
the tractor is equipped with rotary tlling parts or
girdle than the tractor alome.

The accelerations of a tractor equipped with
rotary tilling parts on the earth road at the highest
speed were as follows.

Acceleration at front axle
Average peak value 0.99¢g
Maximum value 3.4 to 3.8g
Acceleralion at rear axle
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Average peak value 0.73g
Maximum value 2.4 t0 2.6¢g

The frequency of vibration was 7 to 12 cps,
and the above maximum values appear at the fre-
quency of 20 cycles per minutes.

3) In the case of tractor overturning to the
rearward when the driving wheels are restricted
to the soil, the axle torque is bigger and it appears
faster when the change gear shift and/or engine
speed is higher.

The axle torque at 4th gear shift and highest
engine speed was over three times of engine maxi-
mum torque multiplied by reduction ratio and over
two times of static front wheel raising torque. This
maximum torque reaches up to 5.5 times of axle
torque calculated from drawbar pull based on axle
load when the coefficient of traction is assumed to
be 1.

The time limit to put !back the tractor by

disengaging clutch is assumed to be 0.35 second at
4th gear shift and highest engine speed, and prac-
tically it can be said impossible to put back the
tractor.

4) Even if the driving wheels are not com-
pletely fixed, the front wheels are raised and the
transmission gears are suffered considerable shock
torque when the clutch is engaged rapidly. In this
case the maximum torque is limited by the slippage
between driving wheels and soil surface, but the
peripheral force becomes about the same as total
tractor weight.

5) A drum type chassis dynamometer to give
vertical vibration to tractor and transmission load
to wheel axles and a PTO dynamometer to give
oscillating torque to PTO transmission system were
manufactured, and their characteristics were studied.

6) A tentative plan was proposed for labora-
tory testing of tractor durability in a short time.
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