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Investigation on Fatigue Strength of Propeller Shaft

Introduction

The frequency of propeller shaft failures at sea has become decreasing since the
magnaflux inspection has adopted to the large end of cone part of propeller shaft in the
dry dock. But, on the other hand, the cracking at this part has become considerably
increasing. The percentage of such cracking found on propeller shafts of Japanese
merchant ships is about 39 per year.

Although, the cracking is usually removed by file up and does not bring further
trouble, the owners are always anxious that the radical propagation of the crack may be
initiated by a high stress due to racing of propeller and a fatal damage occur.

In spite of the careful statistical analysis, any relationship between the rate of
cracking and type of ship, type of engine or number of propeller blades has not been found.

It has been most important, therefore, to investigate the mechanism of the fine
crack initiation and crack propagation and to establish a design criterion preventing the
propagation of cracking in metalurgical aspect.

Under such circumstances, the committee investigating the fatigue strength of pro-
peller shaft was organized in the Shipbuilding Research Association of Japan.

The committee has carried out following tests and experiments :

1. Rotating bending fatigue tests of 140% mm pressfitted specimens under two-step
pulsating load.

2. Torsional fatigue tests of 50 mm specimens casehardened by induction heating
and under sea water corrosion.

3. Strength analysis on large size shaft casehardened by induction heating.

4. Dynamical stress measurements and analysis of stresses on propeller shaft in
service condition including rough sea condition.

5. Wake measurement on model ship.

Rotating Bending Fatigue Tests of 140’‘mm Pressfitted Specimens under
Two-Step Pulsating Load

The specimens, made of 0.259% carbon steel fitted with a flange having 1/20 taper,
are subjected periodically to the high and low loads by means of oil jack of which the oil
pressure is varied when the cumulative reversal number of rotation of the specimen be-

comes a cirtain number.



The tests were carried out in the following test conditions :

(1) Constant stress amplitude.

(2) Pulsating stress amplitude: the lower stress amplitude (o;) is +6 kg/mm? and the
higher one (¢,) varies in each specimen and the ratio of the reversal number of the
higher stress amplitude (#.) to those of the lower one (»;) is kept to | to 1.

(3) Pulsating stress amplitude: o, is + 6kg/mm?, ¢, varies in each specimen and
no/m is 1 to 7.

(4) Pulsating stress amplitude: o, is + 4kg/mm?, ¢, varies in each specimen and
nu/n is 1 to 7.

The summary of the results is shown in Table 1. 1. 2 (a) and (b).

The effect of the reversal number of the lower stress amplitude to the fatigue life
(N») calculated by the cumulative value (Z:2,) of the reversal number in the higher stress
amplitude is shown in Fig. 1. 1. 2.

From the results of the test, the followings are concluded :

(a) Fatigue limit of the specimen is + 9kg/mm?, irrespective to the lower stress

amplitude and the reversal number ratio (u./n:).

(b) Fatigue life N, decreases to 3/4 ~ 1/3 of that of the constant stress amplitude

when the lower stress amplitude is + 6kg/mm?

(¢) Fatigue life N, increases to 1.5 ~ 2 times of that of the constant stress ampli-

tude when the lower stress amplitude is smaller than + 5kg/mm? (presumed to be

the limit of fine crack initiating due to fretting corrosion).

(d) Fatigue life increases to about 2 times of that of the constant stress amplitude

when the lower stress is + 6kg/mm? and the higher stress is larger than + Ilkg/

mm? and the reversal number ratio is | to I.

Torsional Fatigue Tests of 50)/mm Specimens Casehardened

by Induction Heating and under Sea Water Corrosion

Torsional fatigue tests were carried out by the following test conditions and the
following results were obtained :

(1) Original material, same as the before mentioned pressfitted specimens, tested under
oil cooled condition: fatigue limit + 11.5kg/mm?2

(2) Original material, tested under sea water corrosion: fatigue strength + 8.0kg/mm?
at 4x 107 reversals.

(3) Casehardened material (2mm in depth), tested under oil cooled condition: fatigue
limit + 16 kg/mm?

(4) Casehardened material (2mm in depth), tested sea water corrosion: fatigue strength
+ 15kg/mm? at 4x 107 reversals.
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{5} Casehardened material (5mm in depth), tested under oil cooled condition: fatigue
limit + 16.5kg/mm?.

(6) Casehardened material (5mm in depth), tested under sea water corrosion: fatigue
strength + 17.0kg/mm? at 4x 107 reversals.

{7) Locally casehardened material, tested under oil cooled condition: fatigne limit -+
t1.5kg/mm?.

(8) Material, casehardened after corrosion fatigue test, tested under sea water corrosion :
fatigue strength + 16~17kg/mm? at 4 X 107 reversals.

The results are summarized as follows:

(a) The fatigue limit of the casehardened specimen under oil cooled condition becomes
409% larger than that of original material. The same limit may be obtained in atmos-
phere.
(o) The fatigue limit of the locally casehardened specimen is the same as that of the
original material.
(¢) The fatigue strength of the casehardened specimen under sea water corrosion
becomes about 2 times of that of the original material, and the increase of the fatigue
strength depends on the depth of hardened zone.
(1) The fatigue strength of the specimen, having fine crack initiated by sea water
corrosion fatigue and casehardened afterward by induction heating, under sea water

corrosion is the same as that of the initially casehardened one.

Strength Analysis on Large Size Shaft
Casehardened by Induction Heating

It isa well known fact that fatigue strength of specimen is remarkably increased by
casehardening such as nitriding or induction heating. However, when these methods are
adopted to large size shaft, the following points are deemed to be examined.

(1} Ductility of inner part.

(2) Hardness in casehardened subsurface.

(3) Residual compressive stress in subsurface.

{4) Distribution of residual stress on surface at the boundary between hardened and
not hardened zones.

The specimens of 300mm and 500mm in diameter, made of 0.20%, 0.229%, and 0.27%
plain carbon steel were tested. The specimens were casehardened by induction heating
equipment which is used for the casehardening of cast steel roll.

The test results are summarized in Table 1. 3. 4, and the followings are concluded :

{a) Surface hardness on the casehardened part become more than 55 Hs (Shore hard-

ness), whereas carbon content of material is 0.29~0.27%.
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(b) Depth of the casehardened zone exceeds 12mm.

(¢) Compressive residual stress on the surface exceeds 60kg/mm? and turns to zero

at 20~60mm depth from the surface.

(@) Tensile residual stress at the center of the specimen is smaller than 30kg/mm?

except the C-300 and C-500 specimens.

(e) No remarkable tensile residual stress is measured at the boundary between the

hardened and not hardened zones, except B-300 specimen.

Consequently, it may be concluded that low carbon steel casehardened by inducton
heating is applicable to propeller shaft and may be presumed that the bending fatigue
strength at the large end of cone part can be raisen up to + 20kg/mm?, about three times

of ordinary shaft, from the investigations as shown in Fig. 1. 3. 9 (a) to 1. 3. I,

Dynamical Measurements and Analysis of

Stresses on Propeller Shaft in Service Condition

Stress measurements on propeller shaft have been carried out on the following five
ships.
(1) 32,100 GT turbine tanker (at sea trial)

The measurement was made on the bending and twisting stresses acting on the
propeller shaft between aftermost bearing and gland bush by using FM radio link
strain tele-meter. The purpose is to obtain the data which is available to analyse the
relationship between the bending moment due to eccentricity of thrust force and the
bending stress on the measuring point.

(2) 40,000 GT diesel tanker (at sea trial)

The same measurement was made on the same measuring points as the above ship
for the same purpose.

(3) 9,195 GT diesel bulk carrier (on the voyage from Tobata to Saseho)

The same measurement was made on the same measuring points as the above ship
for the same purpose.

(4) 29,000 GT diesel tanker (on the voyage between Japan and the Persian Gulf)

The test was conducted to examine the durability of FM radio link strain tele-meter
driven by beam-cell which was intended to use for the stress measurements of the
after-mentioned vessel.

As the results of tests in Table 2. 1. 1 (a), 2. 1. 1 (b) and Fig. 2. 1. 9 (a)~{c) shows,
the testing apparatus has operated satisfactorily during five week voyage. The results
obtained in this test, however, was not sufficient to investigate the stresses working
on propeller shaft in rough sea, because the voyage was continued in comparative
calm sea condition.
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(5) 35,000 GT diesel ore-carrier (at sea trial and on the voyage between Japan and Los

Angeles)

The measurement was made on the bending stress at cone part of propeller shaft as
well as on the bending and twisting stress and thrust force acting on the intermediate and
propeller shaft between the aftermost bearing and packing gland.

Strain gauges were fitted on cone part of propeller shaft and lead wires were led
through the center hole of propeller shaft as shown in Fig. 2. 2. 3 and Fig. 2. 2. 4, before
the ship was launched.

The results on sea trial in ballast condition are as follows:

The half amplitude of bending stresses: Fig. 2. 2. 8~2. 2. 1!

Mean value and the half amplitude of tortional stresses: Fig. 2. 2. 12

Mean value and the half amplitude of thrust forces: Fig. 2. 2. 13

Operating condition of engine, sea condition and maximum values of half amplitude
of the bending stress at the cone part, on voyage in the North Pacific Ocean, are tabulated
in Table 2. 2. 1.

The highest value of the bending stress at the cone part was r;xeasured on voyage
from Japan to Los Angeles in ballast condition when the pitching angle of the hull was -+
3° and heavy racing was taking place. The half amplitude was 6kg/mm?, as shown in Fig.
2. 2. 7 (b).

The highest value on voyage from Los Angeles to Japan in full load condition, on the
other hand, was 3.4kg/mm? in half amplitude, as shown in Fig. 2. 2. 7 (d).

In way of these measuremnt, it was found that the bending stress amplitude was
largily depended on the governer character of main engine. The stress amplitude became
larger when the governer was un-sensitive response, as shown by comparing Fig. 2.2.15

with Fig. 2.2.16.

Wake Measurement on Model Ship

In order to make further investigation, the wake measurements were carried out on
a 7 meter model, in length, of before mentioned 35,000GT diesel ore-carrier, in respective
load condition corresponding to the ballast and full load condition.

The test results are shown in Fig. 3.3.2 (a) ~ 3.3.3 (¢), and it is revealed that the

zone in which wake is larger than 0.7 is remarkably wide.

Conclusion

(1) Fatigue life of pressfitted shaft subjected to rotating bending stress is remarkably
shortened by changing the reversal stress amplitude between the fatigue limit and
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the crack initiating limit.

(2) Fatigue failure of propeller shaft at cone part may be caused by not only the cu-
mulative damages of stresses exceeding the fatigue limit (about =+ 7kg/mm? for large
propeller shaft) but also that of stresses between fatigue limit and crack initiating
limit (x 3.5kg/mm? for large propeller shaft).

(3) Bending stress at the cone part of propeller shaft in service condition scarecely
exceeds the fatigue limit even under extreme racing of propeller, where speed regu-
lation of main engine is conducted by a governer having sensitive response. It may be
presumed, however, that the bending stress may exceed the fatigue limit if governer
of main engine has un-sensitive response or moment of inertia of main engine is
remarkably large such as in case of steam turbine.

(4) The bending stress at the cone part exceeds usually the crack initiating limit under
ordinary racing.

It may be presumed, therefore, that the cracking at the cone part will depend upon
the cumulative number of racing.

(5) The bending. stress at the cone part under racing depends closely upon the mean
value of revolution speed of propeller shaft. Consequently, it is recommended to keep '
the mean value as low as possible, in order to prevent the cracking and fatigue failure
of propeller shaft.

(6) Casehardening by induction heating to the cone part of propeller shaft will prevent
the cracking and fatigue failure.

(7) Casehardened propeller shaft will have sufficient durability against sea water corro-

sion fatigue which may take place when the sealing at the cone part is damaged.
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D-4 | 142.35 9.5 6.0 11.34| 499 513| 1.22| 1.04 | 0.24 | O
C-4 | 140.00 9.0 6.0| 23.52| 10.77| 11.06 | 1.69 | 1.03 | 0.16 hred
B-5 | 142.80 10.0 6.0| 20.85| 2.38| 14.25| 2.70| 6.00 | 1.35 0
C-6 | 141.00 | 14.0 6.0| 3.97| 0.5| 3.06| 0.32| 547 | 0.56 0

| D-5 | 143.35 12.0 6.0| 5.58| 0.52| 4.05| 1.00| 7.79 .92 | 0
B-6 | 141.00  11.0 6.0| 422| 1.16| 2.33| 0.73| 6.56* | 1.33*| 0
C-3 | 14100, 9.5 6.0 45.62| 4.84| 3422| 657 7.13 | 137 | 0O

| Cc-7T | 143.95 14 40| 9.60| 1.13| 7.3 .11 6.49 = 0.983 4
B-7 | 141.35 12 40 16.5 2.21 | 13.2 | 1.52 5.77  0.686 ")
D-6 | 143.65 10 403 3 I 9.705 56.2 | 5.42| 5.79 | 0.558 4.5
B-8 144 25 10 50 115 15.83 98.7 0 7.0 0 BT ‘!|
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B 1. 1.50) iASIS) o0 A% 6 kg/mm? C, ¥EUEW N/N KX 11 85X 1:7 040
S—NgER%ZRL, HKOD—EIRIRIEOS —NHREZLRLTH 5,

(5357 6 kg/mm?® DY A DO H LW RFEREE LB Lo T EGAMET L TH D, #HiK
LiE 111 oiaiz, 11 kg/mm? C—BEERIR (SN, =1.15x10") 238bh s, ThUTo
JEATHRMT L, 9kg/mm?® CHEEIIR (EN,.=107) BBIbI S, Zhicsx LR U2 | :
OHACRESLS —NBH LY, —EIEIRIBOEA XY EEmlEn <, IR kg/
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WM —EEIRBOEAX VIR A>T, BHER 75 Yy PHABICARHNEH D, %
7z, &I 4 kg/mm? OB AR BFGBE WIS EIS 10kg/mm? THER LB 7.13x107 272 b,
CRLITFOEIL ) CRBREZTAR D LM ¥ CeER AR AET 5o, 1L %iGd 10kg/mm*
TOMRMRELRDDOAHT, EHRBFHEE L T,

MiciswT, K5 5kg/mm? ORBRER S 10kg/mm? 0 0—EX T THDH2, TOHAKC
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K11 12 BIEISHOESE Lic X 5 E e RbTcd, MCHIET on %, HEC HIEOW
W% COMBEIRE L 2 N LEIEICSE LW IS4 —5E QIEIRIE THOR Sh o5 o Wil £ ¢
OWELH N & ot (ZD0) xrorsoe, REMTEBBLFINS b0 THL, 5, Ni
X 1. 1.5(8) D—FEIEH O S —NRBRITR LA RBROTFHANS —NERALHH LALLDOTHD, TN
B 1120 nHEx ORBRECOWTDEZ L DB DTH %,

B L1252 6Enk ke, FEA#O 2 BSEREHMTEIRRIC ST, (KIE]OFEEHTH
FrBEbn, EAROXRIREEARE (ER 140smmo 1 Af T 2107 I3\ T 5 kg/mm? & ff
sans) PEo 6kg/mm? OJEHRERMER L, @mISA2ERMERT 286, Bk
(BB H ORFHLE L) B—ERED 40~80% L7V, EIRAIBEHRO 1.2~1L.3ffOL D
LLFaRE< LD,

—F, EIEANXUREREL S L0 EEREVE X, EFHFMIMINL, —EBHHREDE;
AD1.5~2.0fEL kY, &k, TRBERFELE LI LI2EECRIMB[LULEES,

N HEMNEHEINAERE LTR, EEHO#E LK ko TEAmBOREF RICcH/N7 v
Y74 VIBAENEERREL, BIENCIoTLOHEBAVELH TR DILDLEEL DN, R
REMELI FTOEBIBNCRFAVEFTVESZ b bHCEMADT b b,

SN TEMAEMT 2R E LTk, FARBO 7 7 v ¥ LR & OHEMIT HAMRIGNC T 57
VY FA Y TEREC LD TRA L, EEMc s\ THBuNeiEYr S RO RAECH LicHEmE D & fHxd
RO BT HRSH, PR LEBHTCOR URRNEBABD, BUNSHRRE LML RS0, %
WIRBE LTHER LEL R sed b BBREND, Thbbd, KIENRERFEREL T OEEOE
NHEMOERE, TOXIRAHCKT MBS 7 7 ¥ A D 4 ~TmmARLL>TND
ZENDLERAT BN S,

L LA S, (BISAA 6kg/mm? CXRRBEMBELXEBZ TWDICbh2rbb ¥, #uELHEMLI] ¢
| OBACHENHEMBES VDT 1, EB<LER) 4kg/mm? s LU 5kg/mm?® B4 L
FRAETFRCLTWIHDLHEZ DD, Thbb, EIENH 6kg/mm? OEAT, #uE UHLEAR
1 7TOBACREYHEARTTUEHINRTED, EFXEELEEN 1 1 oA THRIBAN
10kg/mm? Pl FCRPR Y EAKCEFEMIEHIN TS, 2OXIK, AUEBKEATEOTHER
B UG X2 CERFEMNEMAT L Lk, EAWTHED 7 VY 74 ¥ 7T X %8BT O
AL e St LN RoEREE Bl LR SERLHEE IR D, Thbd, 7V VT4 v TE
B XoTHEMEARRECT 7 VY ORBALBD, TNFhOEMA CH/NERBRET DD,
KRB oXMR BN X R ckbh kgL 2 b, BUNSZHEOTBC X > T ZUEREIEAE <
BT ENELOND, ¥—FTR, EAMBCOHEMENNKEL 77 v Y LRBA OB
TROPKEWE, BNXRERETHLUNMC I VY 74 v 7EESAE C, HEMSIGEPHIC NI
BT84 b%x0h, —ERARBRA |, $ERLEHRBRK B3 (@57 14kg/mm?, {5
Jo /) 6kg/mm?) AR IDLIBBRBEORLLDTH Do

iy, RBFL77 77040 FEHEGCETOXELRET IO TH Y, —EINC 2HBRK
DESCHEGREVLORRBERTRO 7V Y 74 Y I R#ERA» DR T, EAMREBOY D1 ETE
MmO LHBEDON, —JICEARHBOY Y OFHWHOR S —NEROE 5o & O T Hb
REXDX5TH %,



140 ¢ mm DOEABICOWTITA2k 2 BEERERROMEL, D, DT 0 <7 #OTE AR
DOREBHETICRT DT EHBELIMEET L0005k s,

(i) ZRFEAME 500¢gmm OFEAHRT 3kg/mm? BE) LITFOBANRER, B HEMmcES

REBETNI IR,

() ERBAREL EOISINZ, EWHM (500 gmm O AT 7 kg/mm® ) Pl Eo iR
PEOMOE LBARE LN EGRXER 3¢, LLRBENRO 1.2~1.3 0B ER L &
ECEBFHFHEREF LLBLT 5,

(ii) Z2RFBAERBEL EOKARBEFRLCODOCRE®ELRIE XN,

LEXRDT, 7axRFMOFEARCET 2HNEROREXHIIET 2R, = OBSOBHIREZ
3kg/mm I TR XZHLNRBETHD, ZOWIH0OHEHMBLELCHIET IR L —
Y URCE T B KIS R 7 kg/mm® DI FIcHIRT <X TH 5,

B, —BROMMCR LCERERELELACHETAZ LRRETH 2, Lkl L BEKD
EARMTR OIS HIRIER 3kg/mm? DI FCHZHT<ETHE D, —F, HEEOL—Y Y/ T 3~5
kg/mm? QIEHR\BAEA L, DB LWL —> Y7 OBic 7 kg/mm? %8z 2 5 HEEER
TOARED S ZMMCOVTR, V=Y Y SORELEREROL—Y VY S E T ZRIEROET
H2ERTIT L IoT, XRORBREOHMAAETXHLEZIOND, I, DL IR
KESNWT, 7eRFBOa /- BORBAOHMY BRI TR LEOATLLELZ BN S,
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21 B oBAM

Ao XHORE T LRITEFREILT 220z, B O#br B & 53 EE % i)
E2es L BEHRFRELTEZONRS, TR LT oXRio—v, REFEANL, L%
ORMFERFEY OO X BREZIMH LT, WBHNESCEITEEZHMIE2R0OH 2 T LR
MBNTWh, £ C—HO o _FRETRO—EL LT, SHEEARKOAELETL LD
ORHAEE LCRALT 254 0ME LOXBER LB 5HNT, Tho 506mm Kgfonl
DR L, eiAc s TER Sh 2 KERETRECTRYEL L L HIC,
BEANERE O, XBHM, MAOBEANS OME % BIRGET Lic, s ARBIC it UlcMEHIRE RN
C—HOXRMEHEHMINDDTC, BoNLEBRER—BHEOTRE LD>TIDLEEZI LN D,

22 B 0KFE
2. 2.1 HEEMBIUERE
M & LA LT—RcEAINs b 0orclEIe52d, S25C B2V, T
Bl ECHERAIShARELA—F»y—YTtH s, FME200mm ey F LD 65 mm BAE
B, BEMETTR ok, M OLFRS B X OCBRMEEEZR1.2.1 LR 1.2.2C LT,
Z 1.2.1 HRAMOFERS %

'# ®| ¢ | s | M | P S

‘ S25C 0.22 : 0.25 0.48 ' 0.018 ' 0.012

# 122 fERErombkrtEE
B R & BIRAE | W x| & D | B B
kg/mm?* ~ kg/mm* % % Hg
| 34, 4 49,7 37.4 64.9 137 !'
FRABREMEOBRMEER YR 1.2. 1 c Ld LR, CATHLLE LS ARBRM 0O—BO#

AL EhEA N EC L CETIRKER Tl D, MHoMike LTrREREEHZYELTWS, Th

RL21 W @ oM
EL SR,



NRENCEERE LRI LLLEZON, BEDLOC, ZoMO—BHE & L TEXhonT
DEFBERETEVELY LD LTWE,
ABRFOERRK1.2.202 60 CtHY, RBRHAZE 50mm, EEFTHREES 100mm CTHoH, ik
BEBERMEA— VAL MEEFTHRT 4 ) R— - D BELITR - ke BAERBEANRXORICITR 5
Zo

——— ) T ——————y
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| f=——100
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y o FaTaTaY 'm}; ___L

SMABAN LT A
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M 1.2.2 REE okt

HEARBAN BT RAFREL 23050 TH D, KPOA, BREANBLER X CnZXh 2mm
L5mmiHEE LEbDTH S,

£ 1.2.3 FHEEANET R

RN e
2T g7 | Gnis | RAEE [w  a | METEE
A 85 7 . 1000 | Wf ;| K | 4
B 90 | 5 1000 | " b 4TS _}

c | e | 8.5 950~960 | 4 | 3.3

CRifAEAN L, XHUMOBEANICH LTiTiocd O CHLEER 2mm » Hifiic LANRA LS
THREoTWD, WIFRLBEHMMOMFEKGHBEANRTHE VDL & LRITA > TWiLY, #iE
27 R IC X 2 REEBEERBBE TR L DS k@ yReETw5, BBEANLSEO
o~ 7 oA .23 CE T OBESMEN1.2.41C LT, FEBANBOEE D180 Hyic 3
LTHE{L L&z 500~550Hy % L LTV 54, RESHM 0.2 280 FEREMRc VT H
OREOWEENGON D T L RBKE, BENERE v H— ABUMNEREH (5008) %A Lk,
Sacks i L AEHEHOREOREREY, K1.2.5C LdT, 0, 0 12 ALLTH 60kg/mm?, B
ZHcih 80kg/mm?, WFRLEMAIEHICAK D LBHER I,

: F 5 . g S .":E""-efil\.”:'*oﬁ
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222 HBODEMR

R o NZHMORBRT CEHBBEEANCHETAETORELE L LD, LENDBRORBRF C©S-N
g a KD T, RUDEIFRELHEE Lic, RBFEHRKOEY TH D,

(1) FeEEANEDZES s X K H I RBR

(2) BEANEEZXRICTHA, BEALRBOZES NS X OEKIE &K R E

(3) =ZM (FHOEWAENC XD EULRESELLD) KT 2EHBEBEAN OEE

(4) BAPEABRBOE I REC I TEE
ABBRAERCVEFRRE MV Ee—2—Th Y, 7% 2,000 AOE LEE CRBRYTA -
oo BAENRBRAOKAKIATLIEKTHD, 200! 2706808 11 oflaét, HBH Eb»
DIMBERT 22, £y FCRESLA,
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23 KBRS
BERFERO—EAE .24 Ldd, ¥4 S-N @B M 1.2.6 LT, LT, 855 0RERK
e oWt~ 5,

% 1.2.4 HERRO—%

BAL moman | HBN | B o i UFRELY | B 3 R
o—1 | 140 | Lorxioe
€ & th 5 0*:-2” 13.0 j_“;?éxm' 1.5
0—3 | 122 | 44sxie
0— 4 10.8 7.92x 108 B
kR R | |
0— 5 9.0 1.96 107 (4 107
A—10 |  16.0 1x10" N.F. |
CA—100 | 218 4.85% 10° __-I'
l T & th A—II_. 19.0 2.79X10° 16.0
A A1 17.8 3.6 X108
A—13 17.0 1.8 x10° :
_ A—14 15.0 3.79% 107 e |
i K EgH& | '
A—15 16.0 5.55X 10° (4 107)
B—17 18.0 6.25x 108
 B—18 17.0 7.16x 10° |
2R B IR [ 6o | ixio7 N.F. s oo
B . B—19 | 200 1.4 x10° |
B—20 | 160 | 4x10? N.F.
‘ ik K & | B—21 | 17.0 4x10" N.F. L
B—23 | 185 8. 28 10° S
0.8 ___—@xioc __—
c |WadAn | T e abl oy,
| - bl e s 18.0_—— 7.2x10°
ME-2 WP I = N D o violed
@) | c—9 | 140 | a5x100 | ' :

2. 3. 1 FEANHOESPELUBKBEEYRR
COMOMEICE L TRE { ORBBBR L > TWHDT, b & WKk T 28k e Mt
FTlBxTisofko ZRPEARRB3IHIC, KOFLLBMBCRS VA, 107 BoRU Y EHRE
R 11.5kg/mm? LHEFIN D, TOMERAUEEM OMFHXREBROEEY SH LTE T EH0
HCTH2, ZOBAR2.2.1 THERLIICKMHOBRENEE Lcb oL Bbh, Kk & 4k
....13_._
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4 1.2.6 S-N #&

XNhb, Bl XRRERRICH LT 30°~40° O 2o AR ERE LDT, ThbbBilicRRE
L ULTHIRIBNOIER CHER LT L 2 EKT 5,

KICHIKTE P X 2JBAEYRBR TR 2HADATH DM, ToMbih b 43107 [8]OFEI7 1A
8kg/mm? LHEEIND, T Ol RAMMEO—fOBEEICH L TETIR, KB REC 2§ &K
FHBEDOI v A2— 7 RERVBZHADON D,

2. 3. 2 BRERANBOEIPEIEER

BEANGHZZE 2 THLEEYRIC Lk 2 RP0ZBLPE Y RBR 2 il L, S-N#KN LK N
ARVWTFNRDIELDX 2 LDTH, Zhbofanrs 107 BoEHRELHEE TS L, BEANEE
DEWAT 16kg/mm?, Zhicxt U CTEANER OEWB T 16.5 kg/mm? Lg%, Lihs Tk
P OBEANEEC MRS 50, RUDEHRECIZZEALLEEREBD LNV, LA LEH
BEEANKC LY, ZTORUVEFRERMNOFBEM LT LTk 5,

KRERMORBE ORMRRLALED LNV, ThbbRABLEORRAOLFICL Y, KA
MO—H A4 J VEOWMUERLEDLTHEHLELD LTS,

HHAKXZCHEE LefR—BTH D, ABSRBOHACH - RHMASHEWSIERLH
Hix Ly Lk, fIHROEMEOEEL? D, Bl EHOKY O M F AR REOFEABE LI & IEFEA
NBOWARMECS 2 LBHBIND, LORAER1.2.7TCLDT,

2. 19—



E 1.2.7 BARBRE,LOEZEREY LD TN

2.3 3 BRRBANBOBKERFIREB

REA RO BUE SN O CABRIIOL 2 PIORER T4 OB RN HRE 2 HEE Lic, HEBRRO

25 ARFD 4% 10" BloR LY EREITEEER 15kg/mm? s, ey L CTEANERE D

EWBRFR 17kg/mm? LHEEIN D, LA THEANEFEOEWENE AN RENRE KL

CNZ KPR ML BT 5 L, ARSI 6 BOBIET 2 LT3, BRFI Sy

J

'Jﬂ‘ rfi VJ_/'IJ-F}" C. %?ir |'."‘J. < };.; s TWhH, LHrL 4X 107 I”[V) fHE r’J\ fw r“',c JJ f" f” s 28 Krt'?’ki’J[Jl-l- ]i}a LR LA

E—H LTk, HEABEBANBEAENCH LTEYDHF L L% LHLTWVWS,

RBREORBFEOCREAERCVEN OB TCHA 70 <w— 2 H ZHBELTWEL, H—%

FEEEA N
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L

HehETF2EANOEVHIOZ 0 27— 7 L) bEICHMATH 5, &0 XROMERRBERE
BHOBEY L LTWwaHH, RKELDOEIRBEATH.4mmBECTHY, BLBMANICH > TV
5, CNREBMAHCEET HERMTAEHENVERE SHROLEREZNHT o2 LEL b5,
L L 60kg/mm? L) EOFMERHICHOELET D2ETCIR L VENMCBEVIEIIRIEXZF T/ o R
v — 7 DFRETHZ LR, EHEROBENHIIGN LD BIRNRIBIKET 52 L2 Lo T
BV,

i1 & T X R ORH L 1. 2.8 I LT,

2. 3 4 ZHRPCERAEABANETLEKEEOBEEFER

JEBEANMC KB A RBOEH T 10.8kg/mm?, 4x10° OO#FE LFEEZS 2 C, #$RE
Ic 0.2~0.3mm O/ n2v— 7 ZREI L, ZOBELEREGORCHYT 2, TTERMmE
Batho e Z OMICTIEHBEAR (CAH) 2B LT, R0 EXRLEAHIEEICIZTEEL
Hte, CEANRZHRACHIET 20 TH 50, HBAEFHBROKRIARILD BT LOHL
MR Lo Uik, LZedis CHEBEBANRIICHC S - 2 MUNERREFHHELXE LW L2ib

Mo

2. 3. 5 BOAMANMOEHHR

il O—PIC EWERPELEAN AT LicE, FEBREANR & OBER I B EEE L5 X 5060
AT Bk, WABEANEMOBATICEH LeBKhERRBEEE Lic, & ORRIERB I+
M LD HBETEWEFRELTEOC LR I N, Lich s THo—Bic @@ EBEANRLEL L
THHRPERIBNAHEFT L o THEKOBELET T2 Z L2780,

2. 4 HBRBERICOVLWTODEER
AN OZES R U D EF RN 16~16.5kg/mm? L /5o, ZOERERBEERIN

TW5HDLEZDND, BARBEANOBBE O ML, BELELEELBOBAMETHD T
EDRHERINTVWS, £Z T340k 5 RENRACRON T, BANE/LLBCRLECEEND
BAREENREN G ELE 2R, BAKCRESAHT 28R REBEAD - THEFE
DR IEIEECEE L TET O T, TNRIEOENBE LrBbhixv, T oK TR omER
BEANOENBRER I HICEH XD LIRS,

AZH L BRACH i OMEHEBEECRHL LR ENRD D 5D, HHEEREANCIRLAL
HLWERICK > TWd, ThBHHHOBESGCHLL KL K, EIBBEOHRRALEZLLONS
BB e M OBAMEOBESHRAERCEDORERLEZOND, Lk THEFBEA
Ol X HICMEBEEEOATHET A2 LRBRTH 5,

BABRANORELENFERE XN LI LN TEINLS, AEEFEBROK
R 4Ax10" BEICRERPERBE L KEORVERAB LN TEY, WigKEERHORED T
TWHZ BRI, ChRERABERANRC I V@ OREELETR LT 2L L, REE

g e



CHEFESRBFEELTH, REBELEEFIEHORECXHOERLIH EN DD TH 5,

WEENCE T 2ARNBRELAPBEE LV IETETLTED, BAXEELRELAI LRED
PTH B, BRIITRBCELADETBE L D SELCHVERRESONAE, choREARELD
BELDORHVOT, ZOEAOENBEMONBESEANRBERBICE 5 LRELNTH DA, X
ECHAE UABUNORRE Y SRy WH ORI H A cEEr 52 ¢, BMRABOMMRER LS
DEZ D THDL 5, 2K LIBAEF ERBBEECAIEEL, REOHEYRERMC K 2547,
W 7 AN BT S WTET IR, £ ORBRKSRIEHLL TRV,

PLEO#RR» D S25C Withed ¥ 2 @mEAREALOLE R, M HEKOERESMMT 2 L
Ebic, KT 2MBAEFESEFCHEL, »oOBABANBRBLMERR VT &2
WRBEN, Lk THRAOHMAMMCEEEEAN LRI T 5 < L 2o BB Ly LThy
THARFRTH D L8k,

_—. .2



B3E SHMOBREXEOCLLHOSAK
BANZROEREHER

31 BOBM

Tax5EHoMFEREERSE | TR UL D ickDd TEL, 8~I10kg/mm?® BETHY, ¥
HBEDBETREABOIVy T4 v /BRI LR T o7 XZEABMCEA Lik#Kic X 5a%k
CDLOKBAENCLDIDLEZDOND, Th—F, RUVENERED 7o~ 7 Sk i
noAIk 6~8kg/mm? KEFT5L5TH B,

LAk oT, 7ToF8OENRELEMXRECR, 7vy T4 VI RBAYEDRBEEIRE
BT LS L OERTE B,

—C, WM OEREERHET AR, REGHERLZIRRIOBVHE AV, Kk
HHBERBIERICRIBLALEBEETSHD, 12 - THELRC URBRAIGHK &Y atkpigs
EF5EMRbH 50T, FoslicrEENREIFRODTVIREF2ZER I TV,

Mo 2L > C &, BEHREYHTHECR, BR, ®Mt, SRR 5 &M@k
A, BIXOYay bE—=v7, Ra—VEgEORAMLKERDY, HFRRECHEAL X 5%
(LR ZESD & & DR ZEE ¢, ZERAAOBEMI T X EREH2EH &€, wih
LT B IUCRUDETOSRER L R IREEOE T REXEMI LS, L{CERENIOLIK
REDOBUNCBEAL D ERNER THEHBERCHLTUZ, chboFERESCEHTHY, H
BH R E X OCSGEHEW TR ECREL HVWLRT WS,

FrRRAERERILED S B, BHE, ZBiUOvay b E—=v /R, RENMBRCHAVLR,
TaRFHO X3 BEKRERDDICRAEETEH %,

Lichio T, 7ol d sREOBEEEE LTR, SEEBALETHo—VNTENEZLS
n, HERTCADEOHTREZNEMIN TV,

SEPEEAL o — VTR KT 5 &, BIERENEEORMCH LTiRES LLFRTH 525,
BEARBEREMETHY, TAEZRS00mm 2E2 5EICOVWTRIZL A EERENAL, —HRERE
PR OWMZ POV HENMEARE NI tE, T CeEFRRLELE IR LW S,

a5 EOENBEAEACHIET 5k LCR, BIRENED UL BINT 2 REAL
BRTCHY, pOREEAEROLEVEEO KL ECHABBEA LT R LBAC ED L 5 AL
REBEOLNENLVWIZ L LBDTHKRS HMETCH 240, SNOMERSRE LCi2@m/EiEAx
M EFBZ ik Lk,

KM 2HERBAREREAOHMo — VK BEINTED, ZhiK20WTRE K OFEEH
BohTW5S, SEORBRCEE LTREMo —vicT 2 BARE2FIH L, EE2300mm 5 LU
500mm O#EICOWT, KREAFREY 0.2%»5 0.3 CORMZ 3 HEE L TEEAXTAYL, L
T3 X 5 Ak CTHRASRERE L,

PEARRBRF ORY, SARSARHFRNS, =ZWHs IO ANHAO 3 Hczhrh 2 L50
KL, BAROFERRRMERLSTHE LTERE LA,
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3.2 HBO K&
3. 2.1 EBHOBRNS L UEERS
R OB RS L LERFE2E 1.3, 1 IKRT,

£ 1.3.1 HBRHM OGRS X OERS (%)
MMES | Wy msE | C S [Ma| P [ s [ N[ | Mo Cu
A kﬁtif;&'ozo}om 065\00130016012 0.22/0.10 | 0.20 |
B | 6t »  l0.22/0.28 0.47 0019|0015|013,028 0.02 | 0.19 |
c | Bt T g |0.27‘0.28 0.60 0.020 0.011' 0.07 | 0.09 —\ 0.16
|
3. 2. 2 HBROEHK |
A, B, Co&bhc THIfE LN OBREE 1.3.2 105,
# 1.3.2 ARBT OB, MRS X UK i
BB | B ) b oF o mm) |
MRS B oL H ,
£ = ¥Rl D | L | L | &
2 0 | 565 | gernL, gL | %05 | 1,000 | soii_mo_:
500 | 5~6 S | Rk 518 | 1,000 | 600 | 100
TR T e I R T AT
500 295, .60 | B Lk 493 | 1310‘ 1,850 | 310
! 300 3906, 1,200 | BEHL, BHEL | 300 | 1,00 700 150
| 500 509, 1,700 | W k| 520 | 1,50 1,000 250 |
& D:BAWMOERE
L : HAREoLE
L : BEABOR S
L : Wrimkiskds X OBEBE ORELL B (BEARIIRTE 2 b OFE#E)
323 MAN FH ik
BEAT R B OB X D ETOMELH 24, BIEKICRTRETS %,
o e T 2 1.0~1.2KC
B A B 900~950°C
Y M OB K il ~600°C
a4 DR 260~345 mm
a4 VDED HEPE 40~100mm/min
BHEAD D [ElHR 5L 10~24rpm
3. 2. 4 EANDRER
(1) FKEBEEDOHE
AR ORI TP OBICETIC Y 3 THES 2V, BABLERABO,» 2 X LHlE L,

D



(2) BEAIBWTE O BEATRELHIE 3 X OCBARLET R 7
REBRPOEARRE 2D L OFECUl L, HEcowi=soxyF, BIOEyHA—RFL
Ry 3 THERKC X A0 IFERTRV, PEAEEZRE L, % ZWiic >\ T BAf@i ki
X ORBRE L,
(3) Sachs H:ic & ZEFICHRIE
BEAIB DI, LEAMTMMELL S X CIEBEABO R & ORBRF RTICEZHOEHRMO 47—
SREBA T, R OFLNnDE L3 CRTEECILEZWEG, FLRoMmnc X sEfooF42E4L
2RHT, BECHOAHIRITEZ KD,
B 1.3. 113 A500 iRERFr AL In TR AR T,  (EMNix A300 BAERF)

% 1.3.3 #EBEohOFLERE (mm)

| IR A300 A500 B 300 B 500 C 300 C500

e 100 100 113, 2 194, 5 100 120

| 2 150 200 160. 2 265 180 240

3 200 300 194.8 320. 5 220 320

4 240 350 224,.9 “ 358.5 ; 240 380

5 260 400 252.5 390. 5 260 420
6 280 440 2647 414.0 270 440 |

I s 2 285 %0 | 2123 437.0 278 460

Ny 290 480 277.5 525 | 284 | 470

9 295 485 282.5 461.5 290 480

10 300 490 286.0 469.0 292 490

3 495 290, 5 476.0 294 498

2 500 483.0 504

13 505 508

14 510 | 510

5 | 515

A & 305 58 | 205 493 300 520

€ 1.3.1 A500 EEBFrofLAG T

SRR



RBRKIRAE 2.5~5mm OAEIcE s £ AN L, ZhBlgry — v ogemiins o ik
WTOTAETEACHB LIRECREOH 2T 2.

(4) XgrEHric X 5 R OERFISHRE

Sachs B & o TRRRDHEVKEML, & < CBEABSR T OFRF G N 47 % 51 5 B iy ¢ B 300,
B500 s X tf C300 3Bk i >W» T XBREHrIC & Y REOERAIE N 2 F5E Lk,

3.3 HBR OB R

3.3 1 HBRZAOEESH

K 1.3.2 (a)~Eix = Fh A300, A500, B300, B500, C300, C500 :ERH O E I CHIE L
oY 3aTHERRT,

INLORICEWT, AL 55~70 O a TEEEY/RL, BEAWRN B 20~40 mm JEBEA T
Aok T HTHEMOME (25~28Hs) KR 5 TW5,

g ' ; L ! | | |
| . |
—altir |
60 i X S . - _*P__
w \\
B 5 J
1 \ o
[ :
| .
':: 40 & !______ i A 3
| m
| \\ | | N 3
30 ~ i ] : 30 N
L—wb 1 3
20 ’ . 20
-2 & 2 40 &0 0 -2 = 20 40 60 )
*AB R 5 1A ¥ EAB R HEAD
BAEA LY 0 ERE () EABRLIYNER (mm)
[ 1.3.2a) A300 RSk} o ifimEE 4 1.3.2(b) AS500 PAERIT KRS

80

~ 441 (FEBED) -

aF-Eme

= | » Co4>

| A,CI2 180" D i

20 K -0 40 -0 -0
ERAT L, 3 AR
BARRLYNERE (mm)

X 1.3.2(c) B300 3XEH ORMBELL




60

(R

-540 (FEHEA)

|
|' : Ty
| 10 ! | L4 2 R e
a0 NS WS - = I .
m | i J o \Z 1
”\ | | I - ( __-.f L !
o la——(;—u——a_n(’: A nwa—mml r
20
400 0 15 =200 -400 -600 -800 = 1000 {200
WAERLVO BB (mm)
@ 1.3.2d) B500 :
750 : 00
P (f A) ————= (3 N)—] ' ;
o (& A) (FEHEN) e B A ——— = JFHE A
| | | U s 5
! |

® <\ ' ' | '

¥ —— . | ) e, A \
J ! | | : I |
% . 1 ‘-\ | | | |
m 4 e = m 40 = (LI LI |

20
600 400 b
BEABER ro0 Bl

A 1. 3. 2(e)

C300 SRERI O KT

0L 400 -2 e
AR LY NERE (mm)

B4 1.3.2(f) C500 RE:T 0 FmiEE

3.3 2 BMANBHEORANEEAELS K URMSEMREE

(1)

A R

i3

B 1.3.3(a), (MxZxhEh B300 k8 C300 RERF OBEAMKE D=7 oz o FRVEERL,

WIFENHAEN S 8~10mm F COBEINEMLAED, WAL S

L d-

%

o

X 1.3.3(a

B300 X&) o=

70Xy

¥+

HEEPELTWABZ ERRLTH

M 1.3.3(b) C300 3

o=/ 0xy

F



(2) ¥R o 8% & Wk
K 1.3.4 (a)~(c)iz A500 :RERF O BEATMEICOWT, R FENETE, XmH»H 7Tmm OF X,
FXY 30mm OFEXOFEBEMMEL TR T, HeR#EME~r7 44 PIc@BBERO 7254 b
BRLTEY, b4 i Re)RBAOEELZORVWEHOMME T TIURLTY

%

% 1. 3.5 (a)~(c)iz B500 iAEF OBEABMTHIC OWT, ThENEKFT, KFH»H 6mm OFE X,
B X 30mm OEXIOHBEMEELZ/RL, M@k, AS00: R PEAMIETH 525, Kbz A500
IOy PEEETHY, R L 55— 514 FOSEBELTTWS,

X 1.3.4(a) AS500 5k} & (<100) [ 1.3.5(a) B5003kE&1 28

B 1.3.4b) AS00RERHZmA S Tmm (< 100) [ 1.3.5(b) B500:XE: T ZifiA 5 6mm (< 100)

}
]

- e .‘ Ty
J.4 “ ’ ;
.f‘h .“-2" b"&

[ 1.3.4¢c) AS00&ERHZmmA 5 30mm (< 100) B 1.3.50c) B500FERH Zma5 30mm (>

100)

— DI



(3) Wi oS

X 1. 3.6 @)~() 12 FEh A300, A500, B300, B500, C300, C500 HERF OEEAMUTEIC I
G AEEN YR T, BAC L ABEERVWINOEAbKEND 10~15mm ¥TT, L X DRHE
TREMOP L ICE LTS,

500 — — . 400 !
| = '
400 ‘ — S 0 |
| :
"< 300 K : o
| |
3 1 | <
L0 S =100 e
A f C
190 L— : 0 . l ,
0 4 8 2 16 20 2 2 0 100 200 2465 20 100 0
— & cp &
EEASDERE (mm) = o &
! EE N0 FEEE (mm)
b [ 1.3.68) A300 HERF WiTWEEEE
2 ‘ R 1.3.6(d) BS500FRER}TWiEHEL
E 500 : ; .
? 400 : 80 ‘
o nz i 1
- ! AN
=< 300 = w60 N
] 4
AN N -
: S A T
-{: 200 m 40 ; N bt a -
- N o | _
b 100 | 20 -
s 0 4 8 12 16 ! 28 0 4 8 fe 5 20
?* EEADOER (1) i‘im&t}m_ﬁﬁﬁ(mm) A
3 ) B 1.3.6(e) C300 RERFTBEHEL
B 1.3.6(b) A500 FRERFMITEEEEE
500 ,
l
00— |
& s
w300 ‘ 80 ‘ , .
i ! I |
l]’\ X i ”""
2 00 w00 : |
= & ! -
t \\.; ' TI\ ' B‘?\k‘ i |
100 — n 4 ey B
, .
0 | 2 ' '
0 50 W N5 W o 0 0 4 8 4 6 2
* t ®
% & 2 iﬁ&uwﬁ% {mm)
REN\H QO BE (nn)
R 1.3.6/c) B300 REFWEHE 1.3.6(f) C500 RERF WHEiBREE



3. 3. 3 Sachs FZIckI3BIISHAE
HEBFOBRFBRAFHROEOERIC L VHEE Ui,

0. = "1€7[(A°—A)dfl (2ot ver) = (st 5) oreveereeeemmmemeneenreereneens (1.3.1)
o’=‘l‘€7ﬁ AOZ'—AA-(erHS.—) ...................................................... (1.3.2)
Gt =—1_€_V2—[(AO_A)21§1—(Q+VEZ) ——qui(gt-{-ysz)] ..................... (1.3.3)
i
o L HID & b BOEBAEEL]  kg/mm?
o : v EBARREES
o ” MBI RERIESD  ~

Ao BB 04 WE R

A LA OER

& I REOHMABAOOTHEHES bbbk T4k
& » MAEFHOOGTHHIKSbbNZOF4E
E:¥vvr®

v 1 RT7Y v H (=0.3)

X 1.3.7 (@)~ RERBOBEABP IR I X OERABHRC KT 2BHABHDSHELRL, wind
BAMEEIC IS W, BHE, MEFmME S 60~100ke/mm? OFEMHEHEIGH %R L, 3004 mm
RERF CIREEN» DK 20mm OPEIT, ¥ 500 gmm HKERE CIREFEH, B 50 mm OEX CF
NERFCRY, TOLRABCRIGELANEH U 200~0kg/mm* BEKC - TW5, chiextL,
ERARCTREFISARET DL, HE), B), (JRERKACLBDDLELNESOHREL TN
50HTh b,

FREBH (Kg/mm?)
KBS (K/mm?)

0 40 @ 7 %
REnb OERE (mm) o

1.3.73) A300 FEBRBALR [ 1.3.7b) A500 HEBFBEAR



40
R 40 l
20 : Y ﬁ\l
- 20 et .
T S ) e
E ¢ £ “TapHA
= s 0
R A
12 20 =
mo| R -20 —
B - ;E
-40
-60
- -60
-50 ~ Q
: ~80 i :
0 40 & 120 1475 ﬁOP 50 100 150 200 24%5
T eoasomRm  Z il 5 > @ B8 B (mm) z
B 1.3.7(c) B300 REAHEEAL [0 1.3.7(e) BS5OORABRK HEA L
- 20 ~ 2 R |
& g - ! TR EE
S fot > | tr=al
= 3 — 4 E 1] ;o:’;l,{;_x_,_x—i—_ag-_-_— R et
o B v o =t K 3 Fox .
E 0 \‘%\—*ﬁw{" 2 N \"3#1%73_#!5] «
BE - 10} 1 2
S ‘ , . w20 ol
20 o W w W o 0 50 W0 {50 200 2465
© wons0ER(N) g ,T Fiand 0 ERE (mm) %
[ 1.3.7:d) B300 :ERF FEMEALR X 1.3.7(f) BS500 RERF FEBEALR
60
40
20
=
S 0
R
1 -20
m
i
~40
-60
-0
2 46 60 80 100
BOnS O EBEE (mn)

1.3.7(®) C300 REBF LA
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60
hnd OER (mm)

80 100 120 140 145

&
&

[ 1.3.7(h) C300 REF JELEAR

40

20

- 60

i
I
!
i
t
—t ‘
; .

- 80

CHo

100 150
FOnS O BRE (mm)

50 200

X 1.7.3(])) C500 :RERE BEAR

T ' N

e e -

1.3.7(3)

50 100 150
HOMNSOERE (mm)

C500 &E&H FEHALS

3. 3. 4 XREWICK 2EFICHAIE

XgEde X 2B B HRER

DEERIBIBEE LT\ 528,

Sachs g CrR R AR ELEABRBERC OV TR - o
Bi1.3.8(a), (b), ENXZhFNB300, B500 3 Lf C300 REAF I >WCORERESRT, K
(@)D B300 B OB ADOHRIER,» BH 30~50mm FHEALAA - & 2 ik 20 kg/mm? B
B500 % X t¥ C300 RBh TRERIEHR S bbhiwn, %k, 3
BABORELEWTHTRXTCOBRBFCOWTKREAEHBIAR AL BDONTWEE, cnbi

REBFORELXYBEN L LABcAE U ABDTEBOLDOLHEINS,
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40
_— 0_
&
£
= 40 0
= T i T
2] £ TN l
£ E, N
w8 R 40—~ ' ____<|, __.]'. o '\
2 ; | i F\\\%
! T
B
500 3‘00 00 0 100 300 500 500 00 00 0 100 300 500
e A {; NN JEBEA % B A
B NFF- 5 O FEBE (mm) BAERNS O TEEE (mm)
Bl 1.3.8(a) B300 FERF AR EE X 1.3.8b) B500 HABRFBEARFEER
Xl X#REdra:

0

BEE D (K/mn?)

80 60 40 20 20 40 60 80

-
|
0

B A B % 3t £ AHP

BEAEF D OB (mm)
B 1.3.8(c) C300 RERFBABERBE®E
X Rk

3. 4 HBRERIIOLWTOER

3. 4.1 HBEROLDELYD
FIR LB R YL D 2L, KEOWE, WILEE, ZEOBZSHNECKIES, KLU
WIBOBRHAICH OEAER EXE 1.3.4 1R Lk,

F134 B B O =

. i ! Jyen! BEAER |
‘ ﬁgjﬁ}:‘f !‘F)Lé%@%‘!iﬁﬁﬁl@{tgggl i%{@/ﬁgﬂ;ﬁﬂ -;’%%};{‘Sj“] Wgﬁ@ﬁ%ﬁﬁf\}]ﬁx ﬁﬁ

glmm?) e pgs A (ke/mm?) | PEEE |

L1 37 @) [y e’ Gom) | s SEEH (kg/mm?)
A0 020 6 - 0 | -8 | 10 20 ' 425  +1s —60
Aso| 020 6 20 -0 | 60 50 . +12 +6 4
Bso! 022 | 70 20 | —95 |—105 . 30  +28 +10 420
Bsool o2z ! 55 |30 " —es ol e © 426 415 ' —p
cs0' 0.7 " 74 | 15 195 | —o5 | 50 460 | +25 ¢ —30
csoo| 027 | 76 | 12 —s0 | 80 50 | +40 | +1s | — |




3.4 2 BMARYD R
REGHL 0.3BUTOKFARKBEARITIE 5 ThiE & A LEARRRG SV, FRBEEA
I AR E 1.3 4 RT ESE LWEBASIRN G SN, 53R X 100 kg/mm? FREDE
SHCIERTAREBERGOND I b s, ThiIZ, MANGAREEKI X > TTikbh 2
foab, RERCLEME, SCEAHORHSREZBRBILILEBEDT, DERCERDIEHBED
Wine v > FEDEC, KiEOREC X B HEHEE O L L v 5 TRIC S LTS ATBHM O Lk
ARk E LT, B THER T &R bR,

3.4.3 B ¥ WK K

REEACRITIE o LM RHC DWW T OB, BRI AR O NEREHET D L
NTE D,

Ticbb, HEOEE & iR EY RO R — RN 1.3.9 @Rt & D hBEN S D,
¥z, B & FURWIE A & ORI RK 1. 3.9 (WRT & 5 ABEHESRILT 5o Lihio T, REDH
b Lz 2w, BESHLERIBHIHEARD bhid, K 1.3.9 @ & » Tlalgdh % 37 RE
(TR D EHRE) 2k, MABRESNEYEWT, BERNIEHEHRIEFREXHSBC LY,
BRI HE > k5AOEFBEEEL S %,

1#e LT, A300 ZREBFOABEODWTHEFBERDH LK 1.3.10 WRT XS5 b, T
b, EEBEE 63Hs (440 Hv) » 51l b 9 52 kg/mme, FIREMTILJ) or 12 155kg/mm? &
K0, MOk > ARMABESSIESN D, Licdis T, WFROEAIH —80kg/mm? b4 5
Wz 80kg/mm? LiEE XN B,

TDEDHFHERRREL, MeRESORCOWTHEFRE KD Z &KL ITOKREID T LA
T& 2, Tibb, XEL»LABAADCONEFRBABET L, SRSV TS T
WU LS 50, ISR TRRICENRAE L, Mol T, — ), HHEEEAR
bl WEAOEYRMRRO SR TRT LI, AALLRIBE T—RAECLDLEZ TIW,

Thiest L, i fERT B T IS S h O i ERTE OB A i bl © O R T B,

100 :
— 80 f ; - - ———
& f ) . 200]
£ ®
> X
~ 2
= 60 2
= :L;E 150 -
B 4 — R
& =
100
wl— /L . ®
ot
0 . 50
2 200 400 600 800 1000 0 200 400 600 500 1000 1200
Ewh— B (Hy) Cwh-ZABE (Hv)
4 1.3.9(8) €y A—2hicdthiFERE ® L3.9b) Eyh—Rikd & PIBRD
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Uit s TE DIEA OEFRIZBEAM OBEFR oM hin b3Vt (—R#EH) tRbTo
LHRTE, BOAREOBAHTH bbT &, 25kg/mm? &g, BEALRWES X DEMCENT 5
DHTHDB, Ef, T OEAFCHEFHHERIEZE? LK 30mm OEIOEAOHELZERL UTRE
THHOLEHRIND,

BAEMOH HBEED, LB AFHHETHET ST EXHETHD, RE»LABAM S TESN
DEALT DR ERD, ThBERREREETIRENEIRES DT,

FEAEOBE, BERIEN R 5 M FEMIEN %20 50 & CIEHEPREDHET 2D
MICHMETH Y, BHEPERELEECRRINTWAY, Lkdis T, EBREEREA LLFEASORE
YREMET S LREETH 52, 140¢mm OFHBERAEABMOG MRS EDHREE 2.7
LU TRD B H ookt L EHREMEE OBFRIC L - TEIRERHEETEZ L & 8MbNTWY
5,

Wi, IBHRPERE (ax)2.75 OYIRI 25 kg/mm? O RE T OB HAER LB OIS HDH %
Neuber ORI REOHRHAHCELVWE LTEET AL, KLL3. 1102 S8 TR LUCHRE
5%,

COMBREFBEHROTMCH Y, EARRSICLORETCREFHESLE TRV EBHEE
XN B,

Liedso T, A300 REAF L FUAEICRIL & D CHBEEA SNAFEABOESREER 25kg
/mm? TR FEARPCRFBLERT, BHEPORVWESCTRE» S 30mm OEITRETSD
DEHEIN S,

A300 P ORBRF > W T H kA FECHTERNRAMEET A L8 TE 52, T TRAEKR
T 5, ‘

AEORBFCOWTOMTENRE 20~25 kg/mm? LHEE XN, HDCESLIEEALEATO
HHR 8kg/mm? LT AL 2.5 FL Lk b EELLTHD, o T /ERT 2
BhHEeHE L THIMTEYREREHcREVES, bLs, BEEBARTRs eIl
TREFEG A% 2HEEEC, ThAbbEHRREEOTHROOBLEDTHI LA TEHDOLELD
N5,

80 t
’-E 60 :
T 100 <
< 4 5 s
= l D = 40
s ' SR
& 50 ' ) | &
L ! i 20
R : -
2L T
0 ] S~ 0 i
-100 -50 0 50 100 150 0 20 40 60 80 100 120
IS A, Om (K fom?) RE NSO ERE (mm)
X 1.3.10 A300 HEBF ORAREZX I L3101 A300 RE T OEFREST



3. 4. 3 PLBOBRBIERES
EHBEOARDWTR, BMBEEAK L DELWRILLRS 52, —HEARBRE ORBCESTS
RIS DR EHEREY AR T MR EL NS, THhbb, B3 TKRLE XD CBEARRE O
AR, $HE, YIAE, REFHOWTFRICLEEERNII/BRE L TE Y, WHERSE L,
MEHBIEL A USRI E 725 T B, BERIEFIE IR E ORER L% & gy £ T 505
MTIND, EMOBIRM I 22 55RIENMAES L REDTHRTH Y, A 30kg/mm? 3
Ew b 55083 DH 5,

SEIORBERCE VTR, RESGEOEVAMBHM CREZIEG I 30keg/mm? L FTh
5, PPRIEOCEVCHBABCKELIBRIENVET L TEY, BMAFEDELEZ b5,
UAREHOEHEREANTCI 0. 28 BEORKFAVELT I 5EL BN B,

3. 4 4 TaRSHICERBRBEANERET IEOMES

Fosicx U CEBERALZTR D 2 sk bk S ey +EnTse b
B2ETRLEIDCIAERR U VEBEYHFE LB, EABHOwKEAR L BIEA
BLO2EHOBREROBKBEACG LTLEDTHID THEZ L RELHTH 5,

KL, TaRTHMCEAEREREARITLEI R, BARESERCAREALOLAD, hoF—
REEBEANT 2EECHBHEANETE OHE CRANRSTEEN R E L WD L5k lgnrkan
TWb, £k, BAOHKRHF LTHAEREM —VvieHT 5 HEXEE LLOHTHED, NIBOL
RIGHDRE EH LTS, HLTCBEABRMGEOREICHAET S Z L OFH 5L OFIREH I
HEDWTHINGETELRI DL THEIIRMAT L ZROLTHELRS B,
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11 | 28 |==—rt : . ] . : ! : ' ;
6, o i : 8 | B3| W 5 5 " 1027.0
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12‘37—7/_143°48'N;166°19'E“549_‘ 85 ‘ 13?!_STV-_;—V 5 ' N moderate 10315
B il RS ' ' "85 - 13.5 WSW 5 5 ' ' 1031.0
0, . &5 | 138 WSW 4 4 1035
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.5] 5.0 1 i1 100.9 ! 0ot T YN~ RIHERIC |

. e — L V=13.3 . .
4.0 | 5.o| AR i 1012 %&Lf:ﬁkfﬁab‘ﬁt

Bl M | : ‘ HARIE
.o 4.0 K& T ! | 101.2° : RECAVEE=ZN: 7)Yl
35( 5.0 W 932951 5 6481 101.5 | 141,890 ; &R (kg/mm?)
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— V=F8 |
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16! 4 .8 |2 WSW 6 | 6 . ! 1005.5
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12 4!16' o ' ' '1o3f11.3 W' 7' 7 W mod long 9.5
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i_zﬂ " ! o |03 | o] w, 7 lf% "W | moderate 993.0
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3 a A A rev M |» Fi51>—15
%KE | KR BE | BE | (ton) (rpm) (&;) SHY E S B
0.0 9.0 T 1023 V=R | 7. 10 53| 6.4
= NTR
10.0] 90| ™ (¥ hk)|_to20 ‘ 1026 6a=9.1,00=1.3 |
10.5| 9.0 KB+ 6.70 | 9.70 | 45,453| 101.0 | 141,03
0.5 95| W | ' 9.5 | R_100.2
10.0| 9.0 W | 100.8 |3 Ry
ol 95| m ' 100.4 | R=101.8 ’ 9:47 06a=6.6,00=1.3 ’
12.0| 10.0 | &8 99.8 | V=13.9 2 B 8ISt
7.5 85| K& 100. 2 20 iR 7
7.0 80| ® |671]9.67| 45391 100.5] 139.800
60| 8.0| 2 | 100. 4 5 16
40| 80| £ ‘ 100. 2 5%0&5%’9 300m
: : R=100.2 =Ey 12m
40 70| 2 i b 100.6 (k8
' V=11.1 . _ _
45| 8.0 P 100. 1 11:01 6a=10.0,00=1.6
e - 3 F 10853043 HA
4.0 7.0 K@ -5 100. 1 5%@%&@ 2(1)2m
- I i 1 b r% Y, m
3.01 7.0 2 6.72 | 9.64 E 45,3321 100.0 | 141,330 (FEk 8)
40| 90| 2 99.6 6H 30534
45| 7.5| 2 100. 6 ¥ eUN &
- R=100. : . .
so| 70| & | ! 101.0 100.324:00 5.3 6.3 [16 :20 04=10.5, 05=1. 3 '
| _ V=13.3
55| 9.0 & | 100.0
! 0B {100, 1
50| 8.0 @& | | 1 110:42 sa=11.0,06=1.4 |
650 9.0 & 673 961! 45213 100.0 Q 141,410 - :
so0] 0.0/ = | ': 994! 4:00 53] 6.4|—
- ‘ @ ' i 15130 02=9.6,00=1.1 |
65| 9.5 ‘ 2 | | 99.4 | i
- ‘ - - i | R=99.6
7.0} 10.0 ' & ' ) | f99.3
‘ V=13.4
golw0| & | 1 X !
85(/100] & | | | 9.9 !
9.5 11.0. £  6.74 9.58 45214 100.3‘ 140, 500 |
os]os| & | 100.8" b "
10.0{ 1.0 2 101. 1 | g
- I | R=102.3 ‘
10.0{11.0| F§ | 101.2 |
T ; L V=137
8.0(12.0| A& | ; | 1014 ) l
\ T 3 | , i
PO 20| ARG il 6:30 58| 701 T9:35 so=4.9,0=1.4
9.0[12.0| & 167595 45153 106.3 ] 144, 280 | 1 |-
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BE ©C) mok(m) | HkE | @ o | o g | RIS
' x & s B e b %
SR | ki | 4R | (o) | o) | (1ev) a8 &
0.5 12.5 ] 1 l 106. 4
1.5 | 1.0 [ | 107.0
‘ ! R=107.3
1.0| 1.0 | WS | \ 107.0
V=14.4
sl 135! m | } 107. 1 |
125135 W l : | 107.2 9:10 6.4| 7.0
Bkl et — | 9:30 5a=5.1,00=3.3 |
16.0 140 W |676]9.52] 45088] 109.0] 151,270 ]10:30 58| 7.0 —— ——r
1
14.0 [ 140, BE 107.5 ,
13.5 ] 14.0 g s 107.7 [ |
— - - R=107.7
125135 | W | | 107.8 1
! V=15.0 ‘ ;
13.0 | 13.5 | A& | 107.9 i
- ]
13.5 | 14.5 | &= ‘ 108.0 |
19.0 160 | B |677|9.48| 45,022] 107.6| 151.920 ‘
175150 # | , T ' i ,
: B— . ‘ | 16112 6a=4.6,00=3.0
1351140 & | 107. 2 : ; B !
‘ R=107.3 j
145’140' AR * | | 107.5 | |
‘ — V=15.1| !
15.0] 14.0 | *& | | 107. 4 | !
16.0’15.51 B ! i 107.3 ‘
165: 16.5 | A& i6.78}9.46 44,985' 107.2 | 151,340; '1
| N i X5 R
16.0 1 16.0 | &K& | | (’;g;,k) - } EH - 02T YE VR
- e e R BT 2, 024, 650 rev.
| ] 92 |7 7. 36 33, 446 40, 410 RIFTEESE 4, 615mile
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] R A Ly e S S L )
61 \ o s | w to 1005.2 |
00 4 . | 26 | 136 | w 31| 3 T los.s
24 4 - { 270 | 1.5 |NW' 6| 6 1006. 0
__; _{ké‘ao 7___ 270 716._6; NW“" :_‘:; NW moderate 1005. 5 1
1 8 i % 270 9.1 NWl .8__ _7_ NW heavy 1003_1‘
1120 4 00N 12247W| 256 | 200 | 10.3 [WNW 7 | 7  NW heavy | 1008.2 |
ZoMiel ' ' 200 119"NW' 7 1 NW heavy " 1009.5 |
' 0, 4 20 123 NNW 6 7 NW heavy  102.0.
,2:'_,,_/__ - 200 12.3 NNWgé—iT.:. NW heavy o5 |
_1_ 4lre:00 20 . 12.2 I?I?W—\.T 6  NW heavy |1013.0
[ }3\‘_/7 S %0 123 NW. 4 5 NW moderate 1013.7
' 'E:— - ;2'9344'1:1' 127°05'W 323 ’__260 _12-."5_’ NW .—6. 6 } -W. roughly |—1oTz.—g'
e "m0 120 NW' 6 6 NW|heay | w055
Do 0 [ mOBONW 6 6 |NW by w6,
! 24 ” ‘ | 270, 12.4 NNW| 6 6 T NW ! roughly . 1017. 9;
4 . a 270 i 13.0 NNW 5 5 NW moderate 1021, 5|
8 ;_ ”—. ''''' o 270 13.0 NNE 5 5 N moderate 10235
| 12 "_1/ —;29°28'N. 133°1~1;V| ‘E . 270 13.7 NNE'ﬂS—‘ 754 Ni-r.nodc;,raée —ml
S VS B ' ' "280 ' 36 N 4, 4 N  moderate 1023.0 |
! ‘20_;_ v B 280 140 N 4 4 . ! 1024.6 |
2t . 280 140 NE 3 3 1625 .
| 4+ 5:30 o 280 140 ESE R
| P i 20 147 SW 2 2 1023.5 '
172' |36°>16'N. 14o°6‘3—';7‘_3;0- Ezo_l .14.8- SW -3—' s i021.2 ;
|12;17 6, | ’ ' 2t6 | a5 Nw' s 5 1019,5 |
.2;_;_!.,__ - 276 145 NNW 6 5 NW mode:ate 1021.5
_2_4— ;/— {‘_ i ) ~£76 14.5 NNV—‘V -‘5 -‘5_- W moderate 1022.5 |
N 74 ?5:00' B ‘ - 276 12. 3 NNW M6— 6 NV-V< heavy E—S
e o 276 125 N 6 6 NW heavy 10255
o 18 12 '_— v 30°36'N 146-°28’W' 332 276 ! 12?, N 1_5 TA: NW moderate ]622.-5_1
P 16 ” 2713 134 N , 5 5 NW moderate 1031.0
20 f B 73 138 E—NEI_;— 4 N moderate 1028.0
| '24; " | fﬁ o | 273 13.9 NNE| 4 4 N moderate 1028.0
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o150l m o 107. 2
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.0 155 W | 01,5 V=118 ?10730; 58] 7.0 |
12.0 | 14.0, B ‘ 98.8 | 10:30 6.0 7-0’110 07 9066, o0 05\
5 a= =
16.5 155 B | 1160, 12.14 67,5100 99.8 | 131,340 L
T T T T
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16.016.5| B | | 106.3 | !
(. | L V=13.2 | ;
1501 16.0 | 4 , ! 105.9 | | 3
S P —_ |
i , P i
16.0 | 17.0 | Ak i 106.3 o
_T S —
5.5 17.5 KB | 1161 12,12 67,4541 105.3 | 155,750 : ]
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Exn 21lm THY, TNREHTS EIOSRYBELAEEELENI D, RERLV—Y
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OFEEDO LB INLEBR TH D LB LTRERTR D, ¥, ANOERFRICOWT,
ANOERIAC LD, TOFARECEHTHIOBHHDT, INbirHE—T 5D, ROKRE
b ET, BEFHS L OKEFAOZRICEA T AL, BEFE T KDL TKEHRE
MEXORSXEE LTI, EEHACERT IOR, TROEAKT S L - TIERLI
HEDDHZ L E Uik,

3.1 1~21), 22 CHRIESPMBEER TR LD TH Do

B3 L R RERRREWS GEbc) »EMTHEA, W3 121, ThiREMLicvL,aou
GEERTH AR, BEURBEBZ 2R LTV T, T A#BZe LTERLRVWE AR, &
e LTI G RER BV, T OKA cOBHOERR, K00 RENCIEAT sl =
— AV FOREY 5T, EEBRAEVOTC, HOrUSBREHFLRHLTHL, AT 5HRE
B oWTHITE— 4 v P X OMWORBES %1778 5 BBERDH B,

ki E— 2 Y POREERTELTRKODDOEMGL L,

(1) FPexR7OELMEHRF R M eESE, BRRRAEGRCIERT 2K 80
7an7
Fp HBHEM S i=] b £ N BEN-1
LRERR IEREWR wE aal g MR
1\’11
‘// g E/44/522222/4 I"/‘/"(’(] VA
| = Pab Poc , Pcd Pde Pef ,
'\ a 77/ Y2 % VA 27 R é
a~ i x|, +d % |, +dc x|, +ds x| tder x|, +dt
=] R 1 2 & o=l
N )Y T A O —%1 Ly
Fp Rb Re - Rd R R
I*-lab—-ﬂ X bhe ——= ——Ycd— = X ~Xef~ |
Lab : Lbe ———Lcd ——==—— [ de —=——Lef

3001 BREER (20 1)
— 87 —



Fp BER Rt £ N EN-1
1BRERE "R PEEmE  PEME
M, '
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(3) #OEE

) ToRFTORDDEFELT

(5) W DZLL

R 1L KO3 L2 el VKBRS 2RO L {ED 5,

W,

FuERE (kd) (ke)
7n7OEZE (cm)

PR RIDADDAVERBCE S RoDAVELS  (kg)

Py 2HAEMOBOBMURE XY Y OESHERR  (kg/cm)

Dy 2XAROER (cm)

D BEVAS Y2 AMORBHIZ S, HERME E TOERE (cm)

D x ONFR RO 3#oELE (HrEtdsHA0BLs%iEET%) (cm)
D XROENE (MErBLETS A HAOEMEYELTS) (cm)

D BOME2X&kE—* v} (cm¥)

D M ORBHAR (2EcbiYE—MEELT3) (kg/cm?)

: Eo®E (cm)

D EhoME&AE  (cm?)

DiE— 2 vt (BREBESOAHC, BEHGETEE S L KEF LR X ClER

THLO®IELTSH) (kg cm)

DB BET A MTIE N GERMEEL T 3) (kg/cm?)
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M,
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M. : Faos30EE (W, stz —2v 1+ (kg cm)
(M, REEAFACERT2d0L AT
M, : #oEE (P) eEs3{#fz—»xv1+ (kg cm)
(M; REEHFA/ERATSH0LHKT)
M, : a7 OROYEVELN (Fp) eIy E—xv + (kg cm)
My : M, OEBEFHRS
Mun: M, OKFEFRERS
M, : FAEM O) cERERLC#HOME L > L MTE—2 v+ (kg cm)
(M; REEFAXREMCESSEEFARFOAEHRET D)
o 1 My o TRET HTES  (kg/cm?)
ot My ko THRETHHMTIEN
ot Mig X o CRET BT BA
o, 1 My ko TRETZIMTESH  (kg/cm?)
o3  M; Yo TRETHHTED (kg/cm?)
or : Myl o TRETHHITIES (kg/cm?)
o My X o TRETBHTIES
osr: My X - CHRET BTN
o5 1 M; ko TRETHHEFIES (kg/cm?)
Z  7Tux7OWBEK
0 : FoxF7ObHPROEKOBREE LMEN D ORIEAE (deg)
ik, MFE— Y PcELTR, 7Tox70RECEBRCAKE IBITERFRI—ELDOD
PRRMTE—A Vb, TToRFOMEELLICREIEZLRIERFTALETT 25O LH KA
Fea—rv b UTHIED, BiZR M., My 550 M YL, RBRM, %X M, 2348
%75,

1. 2 BWIFE—XVF, BOEAEIUVBRRNOEXRFHEN

1. 2.1 @FE~2x0 b OFTERK

FuRsEcRETAHTBAX*RET IS TR, 7, /iRy sthife—x vt %
KB RIER LAV, S EHTIMmTE— 2 v FHERRE, K3 L1IKRTHREBCOWT
Hih 4 AEXBRLLC3E—2Y FOFEEXHEAL, H4RBOXAERTIHMTE— 2+ M,
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DICREE ST S DX SHPE LU CEERHER AV s 21k, 4 AEFROBAC R WTE
2BAGEAEMI R CRELEONELLRNI R, BLORELXRIDINEDL B L LN
B, HOTLHBEATASIILLCRADEV, biclliFe— 2 b Me RRERMETRRL, T
CTRDIHAELTWE T oRTHMOMFE—* v " RELEEBLBIEIRLVWOT, M.RTh
T—EBEETHEHNEELTE L, ks, REBEARCD - (XA £ TR k 2EEREEXLD
NBHETD, EThRBENKCH - TRARILIRERTZHATD, G L) XTEXLhHM.
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KR chEZ e LTRHMIERT 554

M.: Bfs e (Fo=sdl) ERTa8FE—2 v+ (kg cm)
May=M,+ Wpexar + Fpexar+ Paye®ad e .1.2)

May: Bt a K5 b OROERMRICER T sl =~ »
v+ (kg cm)

Me=M,+WyeLap + Fp+Lop+ T T (3.1.3

My: ZEOERTHHFE—2 v+ (kg cm)

i3 c P c
Mbc':Mb(I _ _ZL)+ M, Z G 70 RS (3.1.4)

Mye: R bc FIOERMBIIER T HMTE— 2 v b (kg cm)

1

M L (B (e L)

x[am oLt fe ) g, B

———é(PbcLIbc PchSCd)(g::-f-Lde) Cd+1(Pch Pde )

ch Ide Lcd I I
~ 1 _[cd Lcd _Lde 1__
#1280, [ - (G fee) b,
_ La( 1 U Y(Lea Lo}, 1 }
6E56{ er ( Lbc + Lcd )( [cd + [de >+ Lnd

+6E5¢{ l{gfd( L:Z +—I}5:)+<-Llc—¢+ lee)}] ....................... (3.1.5)

M.: ZE celfEldTrthfE— 2~ b (kg cm)

Mca=Mc<1——x£i-)+Md-z”—d'+ Pea (Fog— LeqeXeq) woeveeereeemmmeemmneens (3.1.6)

Mea: XA cd OEBRNFFERT M- 4 F (kg cm)

AN T IR

—6Eds lec +6E5c( - Llc ) 6Edu— } ........................... G.1.7)

My: ZH dictfERT 58— 2~ (kg cm)

M',c:Md(] _ »z";’—)_yMe z‘“ P‘” (K2gp— LagXae)«++++reenerrerenmmmnensonns (3.1.8)
P XA de MOEBRAFIAERT sl E— 2+ (kg cm)
B o T 5 s (3G.1.9

M.: ZfiewctiBTrMyes—xvt+ (kg cm)
a: EH (=0.1 L{KE)
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@ FECHEELEVWIERRBTZ L LTED TRWES

Mb,,—Mb(l——f'—d)—i—M’ _;‘jbi I)?fd—(xzm—Lw-xna) ..................... (3.1.10)
"ba: KA bABOEEBMEBECERT sHFE—2 v+ (kg cm)
1 Lbd Lde 3bd _Lﬁ(_ie
Ma== S(Lbd Ldp) [4Mb + M Tae ~Poay P
]bd [G
5d 5d oe ------------------------
R G e | I G110
Mqy: ZEIcfERTH HMTE—2 +F (kg cm)
M o= M (1 - {Q&)+Me zde Pd" (Kgo— LagXas) +weeereeereeneesess (3.1.12)

Mae: 3 de OERMEBECERT oW e—» v+ (kg cm)
Z DD Mo, Mo, My, M, OFHFERZ ) OBSLE—TH %,

1 2 2 #HOBELHOFER
M) R AR e LTEYCERT 284

Vav = _E_‘EI;; X [ 4;{1 (Lap —%ap)? +—€'I/Yp6—+f‘!)‘(Lab—xab)2(2Lab+Xab)

+—= "(Lab '_xab) (3L2ab + 2Labxab +x ab)

+_A§b' "ﬁ:f‘Lbc(Lab xab) +—1“g" '§%Lbc(lzab_xab)
B o o Lar )
—-Elab(ﬁo—ﬁc)—le—(Lab—xab)— El 5»] e eerreeree i e e s (3.1.13)

Yao: Bl e ¢ KA D OEOESMBI ST 2Hi0ES  (cm)

e == X[~ 2 0L 100) (e o) =5 2 (Lre—200)
Py, 2 2
+- 24 'xbc(Lbc_xbc) (L bc+Lbcxbc—'x bc)
+ Ele (3 —00)-7 Foc Elbc(?b] ............................................. (G.1.14)

Yoo XA bCEIOEBMERL 52 580ES (cm)

M.

1 Md
Jea =‘E’1;X[‘ 6

xCd (2Lcd Xed) (Lea—%ca) — xcd (chd——x2,,.d)

+ _P;zd_xm (er —xrd) (Lzrzi + LeaXea "’xzcd)

+El.q4 (5c —5,1)

x(,'d -------------------------
I.s — Echac] .................... (3.1.15)



Yea ! XA cd EOEBMAC T 28OS (cm)

Yde = —"EII‘;X[—"‘A?{ e (2Lde-xd8)(]4dl- —Xde) — ]\64, zd’ (L2qe—%%40)
Pu, 2
+ = 94 xde(de"'de><L det LaeXae— %240)
~ - -~ Xde -
+El,. <0d—08)1';"_EIdeUd] ............................................. (3.1.16)

Yue: H A de FIOERBRMNBIC BRI 2084 (cm)
@ FACHELELEVWD, ¥FAREHTZTL LTESTEVWES

1

M o Wp+ F,
Y ab =—E1a—b><[ ‘2! (Lab —%4n)? +-( —p6+- P

) (Lar—%ur)? (2 Lo+ %an)

Pab (Lab'—'xa,b) <3L2ab+2L(LDXa,b +x ah)
+ Agb‘ - ;ab Lya (Lov—%ap) +M—1 —Ia—b"Lbd (Lav—Xas)
B I Lspa(Las =)
—ElL, (50—5‘;)—]:1 (Lav—xu) — ElLy 61;] ........................... (3.1.17)
bd

Ve : BHM ¢ L3R b OMOERIC KT 28OS (cm)

1
Ve = —ETM [—"]—‘gb— -z*:i‘ (2Lsa—x04) (Lva— Xoa) — M—d —xb—d(Lzbd—x“M)
Pog 2
+- 24 xbd(LM—xbd) (L%a+ Lyaxsa — x%0q)
+Ela (3—04) 7 xﬂ —El 50] .......................................... (3.1.18)

T HEA M BEOEEMFRC T 5H0ES  (cm)

1 Md xdc

¥ ae =_E1de' [ 6 (2Lde"‘xd9) (Lar—2%a0) — M.

1o i (1,
+ fz)%e-'xde(lade —%ae) (L2ae+ LaeXae—52ae)

+FElq. (01—5,)—« ‘_E[deod] .......................................... (3.1.19)

aet XA de BIOERK BT 280O#ES  (cm)

1. 2. 3 #BRHOHER
“) EERcr@ZFL LTHEYIERT 58S

Mb M PbcLbc

Rb=Wp+Fp+PabLab+—"L ................................. (3 120)

be

R:ZEbesgsrRy (kg)
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Mc—Mb +Mc_Md + PbcLbc + Pchcd

R.=2 _LM i 5 G (3.1.21)
R: ZXHcwxrasRy (kg)
Ms—M: , Ma—M. , Pealea | Paelae
Ry= Tt t gty (3.1.22)
Re: FE desosR) (kg
@) FHCBEELERWS, FRRETE LTEY CTRAVES
. 7
Ry=Wy+Fp + PasLas +M°LMd+ Pbd2Lbd .............................. (3.1.23)
bd
Ry: FEbexsdsRy (kg
y Ma—My Ma— M., Puloa , Poelae .
Rd_—--#Lbd e S (3.1.24)

Ry: ZHdexsipsrh (kg

1. 3 MEEHMROMMH

1. 3. 1 REARREGRIGHRE LTHATHI3HTHOH5

BHEAUARBRERMZCOWTR, TOMENRY 7F a4 2 ThHHEAKIR 1.5 5L 2. 5mmigf,
¥R ARESBEWZ TH 250 | mm EROBMEMBAERT SN TVWEOR—BTH 3, &
OB L HOELBEL WML, WAREME & HEMLSWESKR, £ ZREZARE IR TY
THINEYWZRSE UTHIRI 2L RTERV, LEN-T, BROBEHEC - Tid, R
TORKZVES LM UDBRE LTELRTINERDEV, 2Oz ik, B#HENAEELETVESKL
TR OWTORLSMBRRN, D, REMZHESMNC ST 2HoBIB RO D Lk -5 THEIC
&%, 2OBEAEI, (3.1.18) REBRAL, % W Lee ZHBATAZI L LS TERDLN B,

— 1 M, Ly, M,i Lo
Yo = “m[— 6 Lo Q2Lya— Lye) (Lpa—Lse) - ‘LE(LZM—LZM)
+ g—z}dlmc (Lsa—Luc) (L%q+ Lya+ Loe— L)
+ ELq (6v— 5,1)-]{'%2 —EL, 50] .......................................... (3.1.25)

Yo: REARBESS GUR o BEELEVWESE LEHROES
e oVWTo, TA cHANBECkT 5ELE  (cm)

1. 3. 2 MEBAMEEHZOSHBIAEL (6)

(3.1.25) REFMET A LDk Tk, XA b 5L d OEN (6, 8) ODREIFHSREAED
e TOHE, REUMEEWHE GUA D BRXACLABAKRE IOBZMERYET 50581
THH0T, LAOBPCHWT, ETWFROBEEIKAL UUERAT 22550 UDRET2
BEED D, IR, AOBITXACHELELRVE AR LALBAOBMADOELMER1 5, F
AOMYUNBORIBEELRDBI LI L > THEITE B, ZOBLBREIORC L - TRDBR B,
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1

Yo =~§Tn

[ CLas—Layrs P2t ED) (L L) @Last Lun)

+ F2 (La Loy GLwa+ 2LaaLor+ L)

My 1
3 1

M, I

+ ¢ Lye(Loa—Las)+- Loe(Lag—Lay)
de 6 fae

Pde [ad

— o 2 La(Laa—Lu)

— Elug (32—3,) ld (Lad—Laa)—EIa.z5¢] ........................... (3.1.26)

L

2
M y=M+ (Wy+Fy) Logt 2ib%es

....................................... (3.1.27)

Yo, : MEAMETIHE GIA D SIUREUREE®HE GiAc)
BEELILVL SR LEMZOES MR OWTO, KA bEY
B BT 2845E (cm)

1. 3. 3 MEEHZORBRWEBTIMNES

(3.1.25) KB LW 1.26) A TKDONZRESLS B OV, RAERAPLEENDE 50
HEe EDREIBLICIERFABET 240, TALBELEHRS X beESd & —
Y M) BIEToRFORDDERELS (F) OB L -T, BHED SoF00EIZL &
CEEBTAHHDTHD, Lkdo TEEOHELS - TR, LOESE () OXFHELRD BT
LBy, BREFROMFHI L - T, FCHA ¢ KW TEHP#Z BRMcEfT s &4
U, #OFFRVHIEBCRE L L2505 5, RX LEACDVWIR, BMRNEREEDEAR
bbbA, BEREHZCZRe -7 - v 72 ilic L), E4PE22 EFT5 X5 23EHKRE
ROBACH-Td, My BIU Fp OEBHA SO LA ERAVBEEEMCBIFC K E A BAWIR
h, BATEHENLLBEENRDZZLRINDT, ERELT G.1.26) KRB LA T Wian
W, L, XABWT, MR THIIOIREE N2 eE LAk, AP IE
CMLABARE IOWZMBLFEET LMD, XEAORKRWAERCHEMEL LD, KA e
Ab®T, Tox7OREL & DCKAKESFABHCELT 5R&E0TF T, BERT2Tiobhig
£Hi,

BRER#SZ GIAd) B, —RchBEE ETHRSB#Z Ch 54, O5AS 0.3 mm Jij%k o
TRIBAS D EXEELEIRER LRV, UL, ZOMBRBITECZLASESYRE K
WOT, XARBFORFEWEHBRL T bE|EETHIHFBEE LWEEZ BN S,

R EOGRRIEMR O ARH OVWTR, EHAME ARICKEFAC OWTHEOES L #T
OB OHBBESRSHETH - T, KEHASHZHBREARN COIHBBRCENLEDZD T, #$oO
BEYHECATILDCRINYERTH LR TEEV, UL, KEFAOHMOESL > 5 X
BAANRELEHR T R bcESLHiFE—~2 v +F (M) OKEFARSTHY, “hREHEERH
AR T 7aEE, BERSIC M, OREFARS & HEL TUNKL, BoBECRETE
BoLigwZ o, XRFHOBBVWEEmD TREC T 50T, ABR CRKFEERNOEHZR
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B RS U TR A IR AL U,

1. 4 REHHHOMBRL

1. 41 BOEBRSXMIETSEDINHOBB

WReHiTFeE— Y P REAICAEATBTOI D, TOREIRERFANT 05 OEERL
LR EHTEHDELT, BOEHRAIR PRIV Ta_TDRODAFLHNDD, b
FORERITEZERCBEL TIERTH B, OO, REIVBHL—ETHD, T/EA
HidEE—EHATH DL LEDDO THIRVAES TH %,

ToR5ORLEHR 7R M, BRORE (Bl o) wXEBmH (M) 2EB¥ LD 525,
CHRAREIFICIEAFAN o5 0HERE & bERT 50T, MEFMB L OCKEHARS
WHRT 5 BB CBES Th 5,

M, = ‘/WMQTH ............................................................... (3.1.28)
My : M, oEEHHEKS (kg cm)
Mn: M, OXEHakS (kg cm)
EBe My R7ax50O¥G vy OFKTEDRBIEFRVWEWY,

M,y=e,Q=71620¢y Z ............................................................ (3.1.29)
Mp=en Q=T1620 en_% .......................................................... (3.1.30)
Q @ FuxsOFEHIrs (kg cm)
H @ FoxsweEEasnicls (PS)
N : Fo~3somEiEH (RPM)
ev 1 My O Q wxd sEE&ERDTHRK
en © M © Q T sHE&ERDLTRE
M| = «/szv—l—‘ﬁxﬂ@o.%] .................................................... (3.1.31)

e BIU en R7oRSOMERE EDCAEIBEHTIOT, ToRSEEHEOERYE LT
KT HBERD 5,
T B O PO (3.1.32)
B = A E H(gy ~++v e (3.1.33)
A e OEHRETRDTEHK
fot Ta5OREAE (6) 2EHE T 58K
ADKE IR, RERY—HESACEE L, REMRAES, BRLM, To<5RRKEL L O
B TEMTEIDTHD, o, B e DEFHOBELEDLTER TH 35, TOEBIKRKR,
BRHCR 7o OPRKERARELRTORKEL LTEDb LB %,

1. 4. 2 TARSORDIDEELHOIB L

TuRSFOLDVEFRLN (Fp) KOWTR, BEREFARERhOXKBI L A2RODVAERCE
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SLHDL, MOBHC I B FoRSHELORULCES BOBEL BN D, FIFK2WVWTIE, Ef
hORYEMIC X ZRE KBS, HEXECAVRY, TOROYAFELA (Fp) BT u5HEE
(Wo) 2R TFEHAELTEL, TREERLTHERLY, RFCOWTR, BROE LS
o7 B (@) OBESENEF/NEL, FEBHIK 0.05cm PITOREITHBI L2 b,
FOBOLABIERNAIV, Tuo~7OREKY 120RPM, BELOELEYR 0.05cm & LTADD
ABRLAOWBEERD 2 ERD LS HREETH 2,
w 2zN'\?

(%)

Fyp= ?pym) 60

i;ﬂ(ggév)2==o.oos

Fp=0.008 W,
Ya: G.L13) ¥k G LI R TKHSONIEHB ¢ OoESE (cm)
(0.05cm & {R5E)
N : 7u~5o[akk (RPM)(120RPM & {5E)
g  BHOMHEE (980cm/sec?)

Lo T, 7u3ORDDABLICDOVWTR, PBRBAXLIKBLED, BEALbIFALE
DTBBAEERVT, —BICRER L TRHERR Y, KB RohamLl (Fp) #EE Lkdhidk
BAWSEALR, ThRT o7 OMEE & DlEAFANELT 20T, M tRARCEESRS
XOKEFAD 2 RFWHRT 5 H4, ZOMOANLBRT 2ERCTIBRWBEETH %,

1. 5 BIFEHOEFHER

BRCRETHHFE AR, BEESEERELTWEZY, BIFToFOMEELEOAEIE
FOERF AP ER T 54 RS EE L CREEREHORBEET 5, £ T, BIFISHEEHEL
5T AMREDBHHELOVT, ThifEBTodhifE— 4 v FOEEFAS L CKEFTOD 2
A & o CHRETHHMTIE N2 REKD, ThOEAFH LTt EI2IET 5 HEXRAT
%, (X3.1.381)

o= - G -+ e vvereersetaeeeeteeeoseosiiiotettieetinoettooseentnecssoronentoneseanaes (3' 1‘34)
gvz_%.cos(a_l_r) .................................................................. (3. 1. 35)
og= —M—)—f—sin(0+7) ............................................................... (3.1.36)
My=M,y+My+ M+ M+ My ceeeeveeenirieniiienieiiiieniiiee e (3.1.3D)
L S 1 PO (3.1.38)

o : RMUKBH GIERfEELT3) (kg/cm?)

ov : BEAFEBYE— 4V bl o TRET BT HRS (kg/cm?)
o : KEHEBT E~ 4V Mok 5 TRETHHTEHEKS (kg/cm?)
My : EEHFRACERT T E=—2 v POABRME (kg cm)

My : KEFAERT 28— 2 v POAKRE (kg cm)

Y : B AZHELL D LT3R E0 2HEEAR (cm?)



-My

D a7 OHLPROAHOBBEE L HA» L OMEAE  (deg)
0 REETARDCEALE oD 5TE e thiF B et E

LE5ed28E0R (@) LOMMEE (deg)

T—Mv b

ERLVES

‘#—MV

% 3.1.3
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E2F5 WHROBUITISHOHEEEEREDOLE

221 & B R B

ORI REET MG IOKRE I B LUEHORME AT THEB L, i e Hpil
ERHBLEDDTH D, MROMTORHORMBLMETH B5, Thi K& s X OfER I B
FHTHWOEHNRA TR S e— 4 v FOERRERLTWS, 2% s, ZOREN
EHR7AMCESSHTE— AV PCOWTR, TXTOMTHEHB TS L3 7%, EHENEIE
BRABESARD LN THRNDT, ThedH o UDRETAUREND D, £ T, TOfFE—
AV FPESEDOWTRE, ABE L 820 (3.1.32) kK 3.1.33) A CEkbIndER e $Lken
FROT & RE L THE 27T 5 720

14 +eéy e —€vmi -
ey = Vmax lmm+_Vmax Vm"’cos(@l—(f;-)

2 2
en =" !‘L&;fﬂE‘L“_*_ €rmax '2“311 mincos (02— 0i)
evmux, @rmint € ORIAfAIR XXM (EFLHINFIE 215, k&
ZE e LTHILD)
€rmax, €umin’ €x DOECRIEI X U8/ M (B B BLCKE N 4711 &
ZIE, E&EiHe LTRED)
Z: Fu-~<sOIEK
0 : Fax;oEEME (deg) (a5 Dk %R0 EELL L
ChHoe&H 0° £ 7T35)
Ov, Ou: fIfEz (deg)
7538, €vmax, €vmin, €Hmax, €Hmin, v, On DIEL ULCRIHRDELIER L, HEBMNCE 2L10L
BOIRE L,

£ 3.21 ey, en HTHEFEROBEM EBESRBTENT)

Z;; Um ! ﬂﬁ%# €Vmax ’ €ymin €H max } €Hmin A% i 7374
b _— m——— .- - - - p— ‘ - b -

4 MO —0.15 —0.30 +0. 25— 0° —

4 2 ) +0.35 -0.15 +0.25 +0. 10 0° 0°

5 O 0 —0.50 +0. 30 +0. 15 180° 180°

5 %O +0.30 0 +0.20 +0.10 180° 180°

fks, BARARMTISIOHINC Y- T, AHIF 1 S0 L3128 Uk TR oI
KESWTE N e izl e LTER T 20 EHOMERX RV, EREBANELTR, Tox50
Ao @BEONEE R LRy, BT IOREREAL 1.5 2R LAE G 1.39) DUTFoRKESN
7o

— 98 —



2, 2 @FIEHOHEEEEMNELE
VD ORER, B2 Ml L EANEKBOA, EA, Th, K, AlD5€kco&, %
O BB S DWW TITRV, HEMEL EREE v Uk, ods, SHEWCER LR S &

CHEBEO—f e LTTHOR % RICIRT,

R
R gl
p P . b 5 C = )15\ d
a v * be Y x ( 3) ‘1 ) Pde €
a 7y A ‘—FTJ —T 7'y
b e ti0-d dd de
Me gy wp 200 —ei
b 130 ~otm—e 235 ——— b= 255 : 479 !
Lab Lhe Led Lde

K 3.2.1 TAOFFRAMAR AR VXSR#Z e UHEAT LA LKD)

M, =4.09x 10%(N/128)% kgcm
Wor=1.5x10* kg
Pab=Pbc=de=1.4X 10 kg/cm Pdg=1.1>< 10 kg/cm

lopv=le=14=1.8x10° cm* I.=1.0%x10° cm?
05 I |
04| MERR: N
0.3 A/? T )
2 A k /
= AN : v
\E o.1 N
= -
= [ \\\ [
R \ 7|
5 o \ — o R (RR)—]
& { N= 195 RRM)
-02 )
e — R
(HRES No.t1)
o4 (N=101.5 R.A M}
-05
»° p* 10" %o
]
3.2.2 OAOHMAICHET 5 HTIE) LY ORI
05 i
4] —WERR: ZR
03PN\~
/
02— ’I
% ‘ /
g arl- H
£ ”\\\ /N H
) JoaY FARAY H
S Fo HER! H
gork /i -
k=) ! .
fl AN Ly (- g ph
L/ N ‘\J' N TN
-63 N . L2 e —
\ 1\v\. & (B®BF No. 30)
-0 2y (N=110.5RP M)
\_,"

2w "

;
»
&

g

K 3.2.3 EROFHHACRELET S hT I DT OB
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E=2.1x%10% kg/cm?

8c=—2.5%10"! ¢cm

64=0(0, 9 DR, KAFREBERCITE 5

BT TRDEBDTH B)

0,=—5.0%x10"2 cm

RPN ET 37 LR =1.8 %10~ em
r=45.5° (] 2. 1.3 1)

TAUA ORI DT HRBRARB N E T T,

R 2B U2 3.2.2 W U 3. 2.6 1)k L,

14 T T
1.2 : ; + —_——
LYl
1o ; .
i ) } \l\
08 . ; .
sy T
! ! -
o4 : ——e
) : : ; ,
|
. N\ S ]
s it
oo - (30 .
(¥ R.B% no 28)
a6 ——— e N = 20RP M)~
.
~04 o e,
crol— g e -
| !
2 ; — — t
-14 ' :
o 90 180" 21 %0
8
X 3.2 4(a) THOFWANCFEET 5 did 5O DA

wrEn (g

—Am————— BN B

N-IZHR PV
_ utl
e e (BRES v 28°
~ ) .(N-LD.RPM!

12 i - : - : o

B o : o 180 2" %1
[

X 3.2.4(0b) THOIHFAEBNCIET B HF i OZEH O BEHI

— 100 —

HEHWEACONTOMT IS 2 FEL

e oMo, Y 7 F A4 2 ORLER

zhk



(tg,/m%)

Heris i

M h (fem?)

14 3.2.52) KAOGMAMEsAET 5T OB DEkHI

0.6 T T l T ; i ! | T T }
L —mm ——— Y] —— - # R
e B —(—nﬁé s S (#4883 bootszamb s
; 5 BN r 11 3REM) 1 ,-.«iu—um%m b (N=113RPWD)

-

3¢40°

14 3.2.5(b) KALOHSEN R4 T 5 T IS OB O BRI
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T | H . i
[ : fﬁf}fﬁ (i&é’r})
4 —+ U T j'=,‘] ]§9RPM
(MRS 443)

( % /ma*)

#hric N

180° 270° 340°
6

326 AADHAACTETSHTIENOLHORE

2. 3 HEBERIIOWTODER

2. 3. 1 #ETARHROMITIEN
BEZENT#MRCONWTHITEAEHRILELON, Ef, T, KAD4%ronT, *0ERME
CEHEMEERBEULAR . 225V UK 3. 2.5 bIRDZ EHNE B,

H) OMiconTid, MFEHDORIES L UCEHOKELE b, EREAZEFR LTS, ARK
2. L 10@e R LAk e, HFIBORIER, HERCHLTHEL &ML L, HERO LR L L
LICRIBABE T 2HER VW &, ERELETHRT R PES L ELLNDHRES b/
LT, HEENERLTHRLACERHRIGEVEHOBRELXRLTHwBZ 225, A
RIBLEHR 7R FTCESSHTFE— 2 v MROVEL B LI NERAEBCH k2 53T
BIn s,

@ Efowntik, MR IRERENELFEESRE-RLTVW52, EHOBEI DOV
B, @<RAE-BHEYE LT3, M2 L I@KRELELL S, ELOHAKKST 28TIE
NEEREERCEBRICIIE—ET, FxEEESER LTLEKRSOEERDRL, B
AEEZMBCENEHORBEZE L TWS, LichsT, FRATE, ROEHRT X bk
SKHTEBMRIBREAEFEELEVE 3 22boF, HEFTR I ORFOESBNRAELE
bivickdic, EABEHTEIAESHEELALDLELZ BN S,

Y Thizowti, TS REBREEL D &5/NE WD, BHOBER EN X <EIBILT
W5,

= Kk 20»wTik, EREOHR, N7 e ERTREENLLEZEHOBHE LIV TED, ~
FA PRI IEBAHEMELBE—R Lk, TOZLR, ToxFORLEHRF R BT 5
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BEORES, AROBERREH LT, BYTAVEEDHBT LERLTVDHDLEbi
bo

HEe LT, KAOBAEH TR, FRRACIBLA» oI L, ARHBAERTHDT &, il
ERTHBHD, BIFRETL FHONT R PBRERB L, REDLDIT, ToXTRERHE
WL, T o5 REAHE TR ET S X 3 mRBR A o, LA - T, KiRAE Lk
WEL 61 UFORMOFTR, BHOKESBICEBHERILICH E VRO T 05D D
Nnico

BB AR O T IE OV, TOEBOBAERIE LT, BHREBEETC X 5> TRD
BhaflirBE—KL, BDTUNSWETEET LAWbNL ok, LB, TInKERENS
Y OMBHMEZNAE SEELTWAVRFC W, BEZRTIHMROBIFE R « | kg/mm?
LIFTH - TUhE W,

BERNTEHRICOWTR, EAMEOBEYED 5w, MFIBURIEOANE WRES D AUEE X
NBe, UL, TOMNEICR, 72y & /M2l kT, RBMEMEZSEALTED, Lt
FEAT G OBE S, FHALEORESKE CHBRIND, TO XD AEHO TICEIE S NE s
13 % MV IS M & 3T & QM DWW TRIRD & D MM d Do £ LT, ThbASIEH
L E s —B LI WER L o T %,

(1) BEBWM@HmE L) EORBEHNOET R E— XY P0FE R HRRARH - T, ZORSE

— 2y FOEBRBRABRE—MAFCH 553, EEEC@HZEMCE ST E— A4 P OBRAR,
FENFNESRLBMNMCHELET 5,

(i) (D@Lt —EHNERTH—ERO | R E— 2 v P (FoFEL, #
Bl WMZTEMCESLHO) OGEFHMAIET 548R AR, ERAFMBSITCAREILIEH TS
GkihiTE— A Y FES BLEHRF A PeESCH0) OfRALBUBARL- T, B
R EET B, 2O LRHAAOKFTOTNIC L 5 C, £ IWFHET DT IR TERAE
SREEINDZLENL LD, BESKEHEBETHIILEZRLTND, LEd-T, HHELELE
ORI TS E, BT OREREERRLD, HRFEAORROBKIC OV TR
BESIBEAMCHET 5,

Gii) #hiFe— v FOBESOWFHOMTER, REFTWHZOLAMTOMMACLY ¥ % 0
T, EDOREDOEMMAEL 2,

(iv) ®ZHEORENEREMGET 2E4TY, GxiiFE— 2 v PRSE T 5 EESE
< hRVEAR, BBIOHKEERER L HRT 5,

IRLOI LD, BUENBIRCE T oMb %, e b - UEET b, ke
TieZ 2NN E AT R T A M-Skl € — 2 v PIRGIR OWTEN R BGE &5 2 B 4
Ehd Do L, BZHAMITICOWTR, V7o~ 28 L hEEuZe cC®RE5TH 5
5L, FABEZOBEECHKETE— XY MRADIEREEZET 5A b, XARR—HRITOWTE
CEHLTNB I ENTEIND, Fhmrthie— 2 v MRSV, BEEH, Tor53Y
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B, BEER, BEBRESCCI o TRADZILR2ZERLATRIELLT VL, LEMoT, b
TRCDOEHECHIET 2 HERELRET I DR, BELOM/TO VT, ThEAIRBTENT,
WHOERE T DRI ELBEETETHD S,

Lbdbh, BROBEROEHE,»S, MTFBIOKE I BB LA ER SR WERRE o358
DT aRFPAKIEBWTH 528, CORPFOMTIENRE, BEXAOMTCEMCEBIE ThH 5 0
T, BREZREHROGALD, WEXb, THETHILATETH D, 2T, Zhb4E0OM
KONV, FoRFEOTaSIMAT 2y 5~ P REROMTIEAR2EE L CH 5 L, Hlfisc
BWT, BLF+2kg/mm? LRDBRB,

2.3 2 FOXRSHMOTARSWODIFavx— b KBBOBIFEH

FoRFEWO Y~ P REHOBMTIE N2 ER L Ac oW, EBAHC BT 55D FAME
LEHEMEEHMULAERK3 2.6 RO LBV R B,

A Y= PR OB AR ER, BEEANTHMAROBIHELRLD, T AOEEYEE L
{ThInz e, BIUTHMFE— 2V OHMEIBD TRKEWZ L DD, ERELFER[ON,
BRSED . 38— PRIEHOMTE AR LT, EBLEAR, Tox7DRELEGHR S
AMESSCHFTE—2 Y FPRARDOWT, ZTOREXLERFHOEH 2 WHAKIERS 1 Th 5,

DRI DRI DO W TRERDS A, Afd 2. | BB LA EEEH Va2 TR> &, &
A R T AHRAMEEEC X —FK Lk, LA L, TOEMIIZ T o~ kilnmgk
Tem b5 &S RBRETTRAbR T a5 b, BPRECH T 2HEEL KT 00
HENPRONE, COT 2R, TueRFORBLEHRF R VBERT3EHERCSVWT, BRS 2 HLKE
LTBHTLEERRLTN D, —BICHREEROBER, coMfes—* Y I RACHEFVASAEES
BAZRVWEINTWT, a7 PREC R CIRITRGOEERER N 55, ANDISNEH
RRHOIELT, REERGLVEENS Y, ALOESREIIRETHIGHIREE L RELRE N
FLETREZLEVONS LAV, (KIFEE3EER)

Lddh, BREOVW ALK LD, BEARSHIENL, 27X POBSERES, Yok
Bisricd o TliFfe— 2 v FOERFAMBEMAT 5200, TOHFE—X Y FPRSE, TXTO
B, 2 oHARECELH L TERTES LSBT s hedicR, 35, DETEL
BEAER AT hbINE LB,

bilckic, 2.2 Kk LKAy IS H@insl <, ERERERTHI-Th, BH ChoT
b, BT 2HEMBEE HEB IS KL, ALOEA L FOBHHER L, 2E L, KADEH
REBEZRTERCOWTebNcbDTH 520, BEXAOFKEWHCETIREV ALY
>, ROUEBHRT R VT HTE— 2 Y PRGDEAR GRS D, EBLREAFOHTYYE
TEHEHKH BN D, FEEEIEY, LkdoC, ANDOERRE,LS, ToflifE— 4 v FRSOK
WEfTR > HEREFE L,

FLLT, ANORBMERBRICHT 25 EME L —KLAEMD, TOHERBWLELED X
72 M T 5 RERRE G- T, ANLEULLRBEREYE T 5RORBLAHCI Y 250807
BT LBTEBLBEIN S,

HELLT, ZOHARAVWLRELEHZ 72 McBET3HER, HBRECE-T, 8470
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FORE NS, BE LA—EE v TIHAC#EATE 530 TH - T, MARPTHHFELLK
X EPTHHACRBATEAR VY, Thid, Fax7 OREABPMCENLT 2 & 50RE o
€L, F VLB R OBER) OT TR, REERSHSAPNCET 57D, BENC—EX
B BAL C LR TEY, BAREBSBABHCERCKESADL BRREINTINRE LW MD
TH %o

COrHAT END, HICRE, RRPCKD MG HEHETCHET 52}, BEEECS,
TRE#TH B, FlE, ANLDOEEE 6kg/mm EFEHEILTVWB T L2b, TNTOMCDONT
b, PHDRELALDBTLLERAATE2RBNER LRV,
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