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y »
B B A s
r.,-ar.-ﬁﬁwﬁi;ﬁiz :bi % SO TaTAPL,
L] :t &
h ’ L3t 'e
i !.: ‘
4 ,
T B !’
i T
- B "— L

(b} #HNRIFEE

M 4.5.3 FALLRIE

4.5.4 #EIEHRAT
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- I - — - - —- - — -
e i i e e T T = T - SET T —— R

o — —_——— —_— . —_—— —_ —_—
- i w—— —_— —— —_— _ —— —y = —_— -_—— —-_—— —_——
gy — — - - —_——I——— - — = - T - - Y s o - — —_ - —_ _ - i —_ - J— - my—T - — - - —— =T —.-r'
J_. ' ™ = i = - -

1 B B
FIL ARSI B, X FAFHEADT 150mm HIHEE , A
B3 ANZA E 150mm; X T ARER XX FRET 150mm HEE,
Mg REg 21U E,
2 HEBEER
REaEER(EERBHL LFLHERNEEHA (4 - 9) 1
5E o

_ ?'IPDiK
B 2{3},

mm (4-9)

3 BEEKE A,
4S5 APBTHTEERENNBEINERERE 1,

£4.5.4 HENEBNBRNEEKE b,

e -
HHER 4.816.41.8.0]19.6)11.2{12.8/14.4|16.0]17.6[19.2
nin
BEEEKE
=5 11001 125 ) 150 | 175 | 200 { 225 | 250 | 275 | 300
dl}hf:_;, ITm _ R

N A R E RN MEN, A ERREANT,

4 EHLHA Ei@%&mﬁi‘i SR ek T (B S Bk B K
152mm SEE A, MR EEEH L,

e

4.6 SrEBEESFMBKTIR

4.6.1 fF=uldH
B—&¥, 0 HmE4.6.23K15;
D — RSB FT AR, mm;
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L— /b ERSEMNITERE, WK 4.7.1, mm;

Di*@]%ﬁﬁ%ﬁ]ﬁ,mm;

S — EH IR T ENEE , mm; -

P —— B F s Bk 55 32 50 e FF IR S B By WOl L% h , MPa;
[ P)——B & 5 BR 3515 Rl 4+ [E , MPa; |

E—3% S84 B §d1 51 58 PR B0, MPa;

P,—it7hE, MPa;

ERIE R, m=5 5% R AMENTE # 3k

m==15,
4.6.2 YMNEBR

SMERT TG RAT R 0 4.6.2 #AFIE, I F .

(D& 8,3 ’

(IRESMEEIRIFERE L,28 L/D, M1 D /5, ;

(ITEE 4.6.2 WEFRE L/D, 898, i E MBS K EFmEG
BEH Do B GAPEERAARE), JWEEEmERET
BISHHEENZCATRNETRAREE), BYZSKEFES
BN AEFSRIRK B H;

(YRG0 HBIFREBEEFRES P,

_ B
P=p.73.

MPa (4 -10)

(SIWRIP)=—==P, (4-11)
4.6.3 ASMEERST

PMERTIMFEN AN EEIT#HE 4.6.2 #5HE HELBRF
4.6.2, FRMRRERTEAE D75, 3 D/100s, 1% L/D,
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4. 0

/Do

50

':3' uo o

l'lllnII|l|lIII|IlIIIII|ll /4NN
O YU I T LT

NS G S Wzl 1L

RSSO A O A T
AMONMUNNWY MYV AT 1 1T

ANVOANAYWNNNY AT T |
R AR Y “\Illl

A
25

18
14

1}
8.0

6.0

3.0

BNV

REINATARRANNRY /N A\NANYANAY
RERUVIANAND m.\\am\\

lIl“i\\‘l\"c:/a&:W\‘Ml\\\‘l
N ETEATUANY, JIN AL AN AN

lllli‘!;\\%m\\i\“i\\\\\\‘%
ST/ AATIIANS

1 AR
S7ZANIY NN
/A NN @ _

7 AR %}l\“

0.1
T
' IIIIIHUTIIIINIIIIIHIIIIIIII‘HH‘IIWillvﬁliliﬂlﬂlrﬂilhILII1I ]

Y/
2 4 68 2 4 68 2 4 68 Z 4 68

0. 00001 0. 0001 0.001 0.01 0.1

2.0
.6

1.2

FEEHA

F4.6.2 EHEHRMETHER
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4.7 SHEEGMERIRIT

4.7.1 B
R, ~—msa B 5 E 48, mm;
1———-—11[1%&% ERAHEBENEF RS,
EREMREANERESNERMNASETNELY
R T2 E I A B, mm?, 1, A
B itAZEMBRBEPLATMERTESLSH 0.55
v D8RI, EMBRBEPLEBMZREREE S
FmmEN TR AR TEEMHES, N EANE R E S
HELSIH S EM R,

L—BEETEEELE 4.7.1, mm;

L —TE SRR -FAT 0 7 o1, A58 B o 4 300 4 4 755 )
EE T LEBEE MM — B A5 NEH LM, EERE DR
TFABLINEEEN 1/3mm,

A —— iR B AT ER i AR, mm?,

'4.7.2 ISRERITER

1 EEMEBMEE L OMEERERS, TR
A, SR NEYS RS BB EE I,
2 HRU-12)1E B1{E.

P,

G
++ —_—
Oe L

3 FitEE4 62 EENOFRBRAG-12)ItBEEY B
{H, ﬂﬁtﬁim?k*‘z?fﬁﬁﬁbﬂﬂﬂéﬁ*ﬂi HAEX R EHRER
4 EU41wﬁﬁmﬁ% R A5 B R 1,
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1
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- e ar-— e g — — h——— , -
- ke — e g - - T — - - - - i

k|
A

(b

Mam i e
;

—

H4.7.1 HESENREKE
(a) T3 PR 8 i ; (o) H ISR R K ; () BB SR 2
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A

DiLs{c?E**——?)A

L,

5 FH1 jtﬂ:fs,aii'ﬁ 5

0.9 (4-13)

HRRBHENNEER, 58 LR 55

TR, B8 L, KFREF 1 M1k,

6 MEMEEER
0o B AR T AT L AR

B CEBE = AT 0 K AR, I

B 4.7.2-1, 8 BB K107
B BNEELNT0.6mm,

BRARAM WKBH RHEE

F

B 4.7.2-2 BFABREMMRE £ 4.7.0 A B R b

T FIR 58

SIS S S

“-“‘.‘!‘.‘

N

l“l“i .:ﬁ S l\“h“l -..“n‘.‘ m \.“1
..'J'J""J"'rrj

WA S i A S S S A A

(c)

':-..‘-L
o
'##r'r""'r-rr-

%

{8)

BH4.7.2-1 MBELST
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.‘tt‘! l“n\t“t
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(h)

" F4.7.2-2 ¥PEMEE
= R, 3880ty £ Rt X

i 32 68 MR AR

-_ e T — e e i e

e —— e = _— -

L, p— —_———

e Toa -
e T . — T . =
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———am e T T T =TT T
'

= g

——
o -

) ﬁ 4-7.2

1

{

— T ™ ™ e—— c— — — — — — —

B mEB R REE

15

{mm)

R

(mm)

Tin 3 B

fEREEEE A & (mm) /BHEE (ecm?)

50.8
50.8
76.2
76.2
101.6
101.6
101.6
127.0
127.0
127.0
152.4
152.4

152.4

6.4
7.9

7.9

9.5

9.5

11.1
12.7
9.5
i2.7
15.9
9.5
12.7

15.9

6.4/83.25
6.4/83.25
6.4/291.36
6.4/332.99
9.5/915.71
9.57957.33
9.5/1123.82
12.7/1873.04
12.7/2372.52
12.7/72788.75
12.773204.98
12.7/4037 .44

12.7/4786.66

4.8.1

R,——BRIE &4 3k BR 1w &8 43 49 5>
BB LWAHIEE , mm;
ﬁﬁﬂETﬂﬂ%%mﬁﬁﬁﬁmW?

d
E

7.9783.25
7.9/104.06
7.97312.17
7.9/374.61
11.1/957.33
12.7/1082.2
12.7/1248.69
15.972081.16
15.9/2539.01
15.9/2996.87
15.9/3496. 34
15.9/4287.18

15.9/5119.65

4.8

155 Ui 8

R

— — —_—— —_— —_—

9.5/104.06
9.5/124.87
9.5/332.99
9.5/395.42
12.7/1040.58
15.9/1296.32
15.9/1415.19
19.1/2247.65
19.1/2788.75
19.1/3246.61
19.1/3787.71
19,1/4661.79

19.1/5452.63

11.1/374.61
11.1/416.23
19,1/1248.69
19.1/1415.19

19.1/1540.06

25.4/4328 .81
25.4/3327.76

25.4/6243 .47

—_— — —

SPERRE H iR I

3, mm;:

e
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p——HERH R FERRER LR 0 =0.33;
m—RELERE m=15;

[P]—iF R4 &, MPa,

4.8.2 SMNEBEHLGERBHHERG - 14358,

[P]= MPa (4-14)

4.8.3 RNU-1AFHEBHTEREH L, KXPHFSE R, iJ’—”lﬁf‘:“f/+

BRI, KBS BN SBRELH LR,

4.9 ShEESER I A&

4.9.1 Z4FHEM «<<22°30° B, HE [ F A T He R 3% A0 R RO IR £ A
TiTH. HEBARKE, HXmiE e, & FaAe e, i
sk RS, T Imm i Z B s R EE X AR AN E S, SR
N, 6 THERRURSNEL A% s A MR B At , 25 F s B 22 18 K 48 1 4t
PHEEZ, _

4.9.2 WAL 22°30' < oesS60°0T, AR ETRAZIEN R
BHFEFTRE MR BHIIEESETERNR X ER(EE THK
WMET N ERZ) . EEHBRKE, YL mE A, EF THERE AR

KIRTE; 58 ek B E , BUMSE B P O £ HE (R BR 2 B slon 38 18 1)

AR AR SN EE R e S E I
4.9.3 HAHEM . SO0H EEEENEREFEEERE.

4.10 E=itHE

C4.10.1 HBREITEAEGBISOY R HBR EE 2 #TiEE, A
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KGR A REUT 4.10.2 F14.10.3 £EFK,

4.10.2 FEE2ZHBEFHEH 10mm U EHE 2, R E R
137MPa,

4.16.3 PEZEREREE n=8,

b,

4.11 FEHIEBRER

4.11.1 £ S - -
K—Z8 B THL SEEZEETN,LE4.11. 1,

- —_— — - —_— - e
— —— —

{R¥FET

— —— — — et e
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—_— e — ——

D,—E 4.11.1 i EEE, mm; .
he—WR BT, SFTHERIPLOLER P LE, mm;
o] -4 LB R B R A, MPa;
P—i%it K71 ,MPa;
t Y53k H AR/ EREE ,mm;

W—— & G788k, N
W8RG T T Hﬁ%&ﬁﬁm,

W o— T B AR T B J i 48 4 84T, N
m——% R RE,Z N GB 150 174 ;
y—8FWE,Z R GB 150 $5 % ;

Ay— L2 BEH, mm’;

A, —FFH 2 S @, mm?;
A —BEIEERREH, mm?;
A,——BEFHEALRER, mm’;

[o],—H R TEBRHEHFARM I ,MPa, 5] GB 150 ¥ H .
4.11.2 EREBAITHE
B S THRERNERERE
W, =0.785DLP +2rnbDgmP N (4-15)
WS RA T T E 0 R 47
W_,=3.14bD¢y N (4-16)

4.11.3 ERERITSH
BAERETHGREETER

30




mm? (4-17)

MARS T IR BREEE R

[U]h Inmm | (4_18)

IR RERA BA S A PHRAE., BXLRER LT
MA NS DTHFREEEER A
4.11.4 EREiHHEEITE

-
R
I

- e - -
—_

- D T— v T

l: &Wﬁﬁ_r: W:Wml N
o WAEBRKE  (4-19)
- BUERE T W =200 28 o) N}
-
f 4.11.5 B/PBEHHE
'15 W EXENRIEYHL FEARDEERA 4 -20)1H4,
| | t=DsvKP/la] mm (4-20)

T
g — g e

| MY HL EE5ERVEZEGHSIERSGE D ER(RAE
4.11.1) , HEEH T4 -21)itH.,

t=Dgs/ K P/o]+1.9Whe/[al*DE mm (4-21)
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4.12 FHEL FZHEEFZELFFITH

4121

B fLEH ,mm;

c—VPE L EREEZNENMIEET , mm;

A—#HEA B ETH, mm°,
4.12.2 FHLX FZREFEZURETRERN, TARABTHRER,

1 B¥HX HZHNEEZHALEEE (0mm BN T 10mm
0, ANFP 3R Y 228 R <1 A DN6O,

2 HVHL EREEBEAMNS LEELE KT 10mm 8, N Hig
M3 R~ 28 DNSO, |
4.12.3 FHEHL ZEFLERIEBIVHELER D; 8125, K
IR B EREERANT T4 -22) K i a9 ¥0{d

A=0.5B": mm? (4-22)

4.12.4 FHLELAABEREIEHAER D/ 172 8, 5% GB
150 55 JUEE MR A 1 22 3 1R R B SR AT iR
4.12.5 MARMH 4.12.4 FWHEWE, FH LA EE T 8T 3 H
T, LIRS T FL AR TS BT %P5,

1 #H(4-20)0% K MK 2K,

2 HBRU-20)PRSHMNERELL 2,

4.13 BpXBFHFIE

4.13.1 BEHTXIFHRMEMDLE =BT ARG AR,
EFA AN CEEMT RN A (E 4.13.1a), B 8 (B
4.13.1b) P EE (K 4.13.1¢),
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—_—

BRI EL

\

- et e o g e e A ol W o, R Y,

(b)

PSR e [

———

o=k

— - — — — o — — — — — ——

b pirezbTm

——— ——— —
- - - r

E4.13.1

Bp Xl RO T 3 B

C(a) B (D) () RER
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4.13.2 HRIEE T ARGENRFENERZ ZRSTRENART 4

B BT 5 R HG 20582 R A RARHENE .

4.14 rXFREREIT

C4.14.1 HEH

D—fE R R, m;
H— Bk a8EZEERAPNER ,m;

§— K BE A B /DR R B, mm;

E——TE B A bF b} B b [ SRR AR &2, MPa;

3 &

y— AW I, kg/m’, ¥ ¥ <1000kg/m’ A, B ¥ = 1000kg/

1'1'13 >

Pwﬁﬁmﬁfﬁﬁfi,m.

P —H45ER M E , Pa;
| P ]—1F R lG B 07, Pa;

K,—RERE, MEBEFR ELEE BN R MRER

P RO, K, =138 W EE S AR ERUR
ERUEFHEAOP . PHEEMKETREN, R K, =
1.O; M HERERAMIIRT RN, B K, =0.71;

go——10m BELAHRANEEH N/m?;

K;

B K, = 1.2 X AL FE 0 R A g, B K, =1,

4,14.5 REEEIER
54 -
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T e e e ﬁr.ﬁ—-—_

e . ke o = LA ol = i i T e T g i = | Ty - 7 - - - - -
.

5=0.0049 LH=0.3)Din

Op @

4.14.6 RN R REE

yHD;

¢ =0.0049 B mm

4.14.7 fHEMEHERIINEAHE

PD=2.2SK]'QG+K7__'P Pa

4.14.8 @ERMTRAREERHIP.IITE,

B Di 51 2.5
[Pc]iﬁlﬁi)f}[l(HE)(B—i) Pa

XY H—EEREANYEEE,m;

HE: ZHE;
i 31 )2..5
Hei_ hl( 5Ei

Hi—F i BEERNNSBEE .m;
i i B RAI LIRS E , m;
S5 | B RE R BB SR, mm;
O = FEBEAR B BUEE , mm,

4.14.9 SERHRERENMETRAER.

LP.]>P,

— I —— — e— — e— — L — | — — L — — we— o e e— L — — — p— L — ol — | py— | — — | e— | e— — e— — T T T

(4 -23)

(4 —-24)

(4—25)

(4 -26)

(4-27)
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5.14.10 40 EE § 7 FIWG TLIE A1 R BENS 22t (4 - 27) B R AT, 8
RO 1 B S . A I R R, (4 — 28) B

n=INT{P,/[P.]) (4 -28)

A a——IRE R R

4.14.11 EWEMRBOEE NEEFNESR(n+ DE, §—
BN EENETRHHE:

L.=H,/(n+1) m (4 —29)

£ L—WENEREE SEEEMNHERE, m;
4.14.12  HInaR B TR WA FERE LAt nsR M = 40 3h B A B
ML EESTRE-29HRHE.
4.14.13 YUMEEARESEWESER LN NREBZEHAEEE
WA ERE RN ETRE.

4.14.14 NIRRAK A A R E e, SR EE R T AF & 2%
4.14.14 WIHLE o

BMAEEmRT (mm)

S R — i —

HENEHRZ D, AXBXS
D,*-";..ZGUO LlOO X BHIXE

F4.14.14 IRE

£5

- 2000< D,<3200 L125X 80X 8

¢ 41 A) SR PR T AR O ) B (B W IS

4.14.15 PEFEIT
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[~ e e e s e e e e T T -

e T AT e
o T — e e T ————— """ '
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_—— T - T - - "‘i—\-ﬁ_-'"""'_“""—"-\.\_h-_q__ —— ey T e T — e o T P — —_— T -
'

IKFHEBRBAITE

Fxi=Can.cmg

— ee— we— e — e e— we— e—— — — | — | — L — L — p— p— gr— g—

A Fri— gt i) /K B B, N;

C,—FaE W RZE, 47

- A,
3t

N

(4~ 30)

‘ﬁﬁ%ﬁ Cz:{}‘4;

Bmax——HLREF M BRI B KA E 4.14.15 -1, R B

F4.24.15-1 HREWESN « HBAR

HAEI/NT 0,23

FATE 7 8 9 )

& s 0.23 . 0.45 (.90

7 ﬁ%% JEEJI\ JJIE !kg;

m=F.m" kg;
m’ MEEERN R AR ke
F—diMABH, NFE4.14.15-2
#4.14.15-2 HMBRYEF, .

H/R | 0.6 0.8 1.0 1.; Td 1.6 i.8 2.-0
F, 0210 ( .27 |1 0.32 1 0.37 1 0.40 1 0.42 | 0.45 ) .47
H:FPRERAEE, -—HERETERENEE. m;R—B8 s

e —

,:ﬁ%—ﬁﬁmﬁg*% s MMla
g B MEE, £ =9.81m/s*;
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2 MEBEEIHE

| ME:Fﬁl_i_ N+m (4_31)

JI=(M¥%)X10*5 MPa (4—-32)

Rep N, — 55— B R A & R, G RRE IR B B (HHE AR
FEE S 80% B MR R E, ke
2

A—F~BREEMBRER A= D0, m;
Z, ¥,.Z,=0.785Di{8, m’;
Dl-—'—%—‘@ﬁﬁﬁ%?iﬁfﬁ%,m;

5. — B —BIEEE A BER , m.

4 H-EEsEnfFARRENS o]

S 1.25 (HE )ﬂ.ﬁ
= = R 4-33)
(5.]=3.88% 10 (R) - MPa ¢

I

3, mf~%“%%%%ﬂw¥%Jhﬂum“ﬁMﬁRﬁ&
M,
H —— L7l 700 1 30 T 9 3 B, mo

5 HEENBRERR
MG TAEK:

g1%<Lo.] (4-34)
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4.14.16 SEWiRiT

BRSNS TR S 2 D e T L AT 56

(DR WERA 1.2 5% &6 )8 I i 2 08 T3 B4z 1] #R
HE,

(2)TH 35 % 1AM B G 38 LA R 8584 301

a. W& BE  HETRREREL, J.ﬁAﬁéif&xBﬁﬂiiﬁ

b, MM . EXKFHREEHBRLBANT 1200Pa( B3 H 758
1t 600Pa B R E RS M) o

2 HIARHN

MR E L R, IMBENEEZN 0.8 E 1.2/, 1
@ 41416"1&

4.14.16-1 HWEZE/ILARS

MEHHEEEETITE,BAAHB/NTFER4.14.16-1 HlE,

d=4R_ s min {4 - 35)

o P———-% ﬁlﬂ’l‘ : L, Pa;
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— — — — — — — — — —

. o AR, m;
E——#L 10 5% 38 AR 64 R ) SR RE &, MPas

=4.14.16-1 IXFRIFLHBNFHREE

il 5 A FREH 12 DN(m) 0.6~—1.8 >1.8~3.5 >3.5
ﬁfh?ﬁ‘ﬂﬁf&(mm) 4.8 6.4 9.6
ﬁﬁﬁ’}ﬁﬁiﬂz%ﬁ PLY R T =

PGQ[PE] (4__3'6)
J_:t:FP [P.:]_“__ﬁm%iq: 1[Eﬁ'EEjJ 1P3.::
é\ 2

[P¢]=0.1E(R ) Pa (4-37)

n

R S ——ETHUER, mm,
U{P 1> P, iF, MHAR L2 & DA, IR
3 HIIREED

_ D, /P,

~ 187.9sin6

I
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