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Fe ) W& ZARE b 8 R o= 60° 1) = 1 I K il SR SOFR O % 8 MR AL, AR AR d N AR
HAE o Al — A FK ELAE 0] LAY 25 F SR 4 R4, G rb MR B f5 A H) R RELF SR L, LR AR AR Ay 4
FIREL(E 10-7a) o HLA RGN )™ o 720 Bk BELAR AR R ), 40 28 4R S0 i R B0 Tt £ /s /AR
K, P A B BE G R (ELAN TR B | 5 08, A T R A A2 3 4R I I 1 AN B
FIXT AL B B HLAL o 3508 SR U B A RS Ik 10-1 Je3k 10-2,

i P
Wi %//V/A
aMF

() 2 45 4L
NHAN
i AN
Vi ars
o Yy
N

(b) 55°HE# B B BRLL () 55 Hf B ey



RS A VIR BR T O E A T RGOS, i A = R 2 550 4F W B IR 80 (| A
HEE,a=55°, WK 10-7b) \55°% & W HR 50 ([H #E B BE .a=55°, WA 10-7c) F1 60°[F 4
HES, HRAMARARREE FRAMER, BRI ZNHAH TR BT HEE
BRG] B SRS O B R FRIE 5K 8 P i ELE & i T R EOR B E E
I 4

10-1 ER51E8E GHF X . E GB/T 1t 003 mm
H = 0.866P
i = % d, = d - 0.6495P
ml d, = d - 1.0825P
" 803 ' / D .d—W SMBESUK
309K T T D, .d,—— W SMBEH
P2 .
\ D, .d,——WHN SMBLE/NE;
. /4
~ 'g TS- 90 J P—_%Eﬁo
SO 6—|—-}- PRic s Bl - M24 (CHL A 3% 5 38 40, AR 24,180 3)
M24x 1. 5( 407 iR 80, 4% 24 815 1.5)
B ) i 95
AHEHRZ(KERE) - .
2 P 14 D, d, /MED, d, 2HE P
3 0.5 2.675 2.459 0.35
4 0.7 3.545 3.242 0.5
5 0.8 4. 480 4.134 0.5
6 1 5.350 4.918 0.75
8 1.25 7.188 6. 647 1,0.75
10 1.5 9. 026 8.376 1.25,1,0.75
12 1.75 10. 863 10. 106 1:5,1.25,1
14 ) 12.701 11. 835 1.5,1.25,1
16 2 14. 701 13. 835 1.5,1
18 2.5 16. 376 15.294
20 2.5 18.376 17. 294
22 2.5 20. 376 ‘ 19. 294
24 3 22.051 20. 752 2. 1.5.1
27 3 25.051 23.752
30 3.5 27.727 26.211 3,2.1.5,1
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= 10-2 GRS ON: SN mm
W P EP?éDz‘dz /l"iéDl\dl Wip Pl hi2 D, d, /J\&Dl‘dl Wi P r'PﬁzDZ\dz /J\&Dl\dl
0.35 | d-140.773 | d-140.621 1 d-1+0.350 | d-2+0.918 2 d-2+0.701 | d-3+0.835
0.5 | d-1+0.675 | d—140.459 || 1.25 | d—1+0.188 | d-2+0. 647 3 | d-2+0.052 | d-4+0.752
0.75 | d=1+0.513 | d-1+0.188 || 1.5 | d—1+0.026 | d-2+0.376
BT AR e FVAE G TR T 3h . O T8
7 JEE RN B 75 %, 33X R e R 0 1) S £ A L
— BB /N L2 (K 10-8) 1T HA B KK
Vi) BT LA O A7 0 . BB TR MR U A B = //
15°, WML A S5 VI . 245K ) 40 48 5F 5
W] DL BR P 5 = A 6 1R B, PR o N R
POHEAR S 10-3, BBy TEE 0P R PR
Tl g=3°, MR LHIE o m, B RiEHT
HKSZ BT[] ) B 1) 28 £r
0-3 K T2 48 L1 K 8 ¢ mm
P
ik
30°
A5 €4
- SR Fric ) ;
NNV E*MN Tra8x8(H L IR AL, FitE 48, 81 8)
&
« 2 ¢ R
4] WEF R 2 Tt [a] iR AHEREd % P B 5 /N
P hy=H, a, %1 23 82 79 D,d, | #&D,
4 2 98 0.25 16 .20 18 d-2 d-4
5 2.75 0.25 24 28 22 .26 d-2.5 £
6 3.5 0.5 32 .36 30.34 d-3 -6
8 4.5 0.5 24 28 48 52 22 .26 .46 .50 d-4 -
10 5.5 0.5 32.36.40 .70 .80 30.34.38.42.65.75 | d-5 d-10
12 6.5 0.5 44 48 52 90 100 | 46.50.85.95.100 d-6 d-12
W A W2 5 M10 (SR8 FH o/, i B ki ff T E R A (2 BB R =
0.10) .

(1) HHRBE T
72 10-1 #4545 M10 25 P=1.5 mm,h48 d,=9.026 mm, JF 575
P 1.5

= arctan

9.026m

3.03°

arctan
e,
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(2) ¥W7 [ B AE
%ﬁﬂ&%%%ﬁB:%=m%§ﬁ§ﬁﬁmemmm§%Eﬁ%ﬁ

0.1
= arctan = 6.59°
cos B cos 30°

p' = arctan
U<p' HEH B,

$ b, R e S R A MR T — R 150~ 3050 /T Bk R A, DY I A I AR A T 8D A ORI
BB 10-6 19 % IR ALK .

§10-4 RBANEENEFRZBINBIEEHF

-\ SRR BRI RE A IS

SR AT LT PURN LAY

1. 924 % 4%

B 3 B 5 R R U B A AL AU RIBR BC (1 10-9) B Ak . [ 10-9a
JIe 78 O e R A T R MR 5 L 1A T B SR PR O R E BT AL AR R AR A FR EL
FER 10% A A 5 O (S VE A0 B AL AR ORI T AT G T R 45 ) o 3 e 43 9 O s
TR Xk L Ay RS H 0 3 AR I B A R R 9 R, — B R G Sk oL B el i AR
). P 10-9b Shy Bl FLAT IR O 12, R AT Ah e SRR AL AR BA IR — A FR R, OF
ORI PR A A5 2] — AP LF R G RIBE AR o B T RS I BT SRR B A 1] 40
fif o (HAF R AR B0 A LR M TS, 1 % R BOIIAE B 5 K T, A s FL sk %
T LR JBE AL AR 20 22 3k B G & 19 2R .

2. BRETEE

BRET ELHE A BOE A R BUL P, 4 2 T BR8] 10-10a) , B HAS FY I LT 5

. N .
LJ Ll

[
N
i

1%

!
A
-
as
e
i
!
1

= N
d
(a) ®) @ ®)
WO BRI L, FESR TR ATRIE H, MBTLBR N .
WM 1,=(0.3~0.5)d; . WK EE H=~d;
WM 1, =0.75d; e H=(1.25~1.5)d;
R R MRS 1, =>d; e H={13-254,
SRR 1 ~0; WAL H, =H+(2~2.5)P;
BAMH K a=(02-0.3)d; RHLIREE, sl

BRMLTHNENHEE e=d+ (3 ~6)mm I, .a.efHF A 10-9



{E3K Ao 6 A 20 R A, D B B O R 1 %) R S0 0 S 48 v 8 2 K A
3. XUk MR % 12
Rk W HE 22 T 5505 00 B i B A 50 1 45 4 B 2 i R L AL
3% 3% (151 10-10b) o Bk SR 7 45 Fo 1 25 IO B 10 AS 468 34 o 3%
FAFRIRAL
4. BIEBETEE
TR (B 10— 10) 5 IR 8 52 P9 % 1 19 AR X L &, O
] A£G i AN K By S

. BRECR N

LR BRI RIRE  REC ARl X LR EAN A BRSNS, &
B e A RS S, T BB B A R WK,

1. 424

B 1R S TR R 2, e B FH A 7S Sk TN S f Sk B AR (B 10-12) , BB 2=
R ZINAN Sk R B MR R 3R R R AR AR R R AR AR A B TR
SRS AN TR YR B B A 0 B A RN B A i) M )

Rt 1V TR ET S HE P (& 10-10a) V),

2. Rk

ROk R (P 10-13) Jie A8 3% 12 {1 W 0L 18— S A Ry 3 iy, 73 — i Ay BBk i, JL A FR K
BEH L,

= 1

/f /\

Li—Eom K BE s Lo— 3R BERIK

T sk

3. BRET VKERET

WRET FE BRET Y S WA SR Sk H R SF Z MBS, LUE N A R R FT KRR . R
S B BT R i BT AE B R 2 — 19 3R s B A [ 3
(P8 10-11) , HOR 35 B A7V i B i 158 2 3 25 4% R TE AR

4. W2+

BRI ARA A MIE (BT (B 10-14) %, N ML R
A JEE J8E AN 1] 43 g s o 280 0 TR 19l , R B T RO 32 31 R

D SRETHE BRI U AN TR BE PR SR Al T A PSR R i MR R BT
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il i 3 Ty o (5 R AR T A 0 e [ E

5. P

e R B0 7 PR 2 1 0 B 3% AP ) SO T R L2 0 5 fih Ak 9 % 1 R g (I MG 2 4 i F ¢
ki JBE 5 2 I ) FIGRE S 47 5% MR A I 0 WO BR AR RO R . H A R SRR A B AR
RIR B UL § 10-5,

BEUR TSR A B .C =R (A —EBPRMNAHEST AB.C =K, IFLE
KT A BRI . A IR BREE AR R 45 T HT T o B0 R AR BE R 1 52 o
il B AR 383 B B T RO i K 14 C BN T — R i ik 4

B )17 B b, R HE 7 2 O I AR 20 47 9, IX I R SO F 32 B BRI B . T
O RSO B, N TR 1, IR 0 U5 0 6 R /N 6k BB 0 A T RE R 5 BE R B
FIARK IR

B E BRI B T 25T v AR R S0RI A X B Sh i B D T, AR SR b G BE

B T,( & 10-15) Z A1, BJ
F.d

a2

3 tan(yp +p') + f.F,r; (10 = 9)

T=T +T,=

Ao FONSE J XE T A RS Bl T AR AT IR F, BN )5 d, NRECR AR, IR
B 55 8% H F SO T 22 (6] 6 BE R R, I M I AT f, = 0. 15;r, NSRRI BESE 4R, r =
d

w

+d,
3 S d, BB SR MR d, IR AL AR (B 10-15) .

%t F M10~M68 (948 F W40, £ 0 £ =tan p'=0.15 & £.=0. 15, 03X (10-9) A f&
v




T~0.2F,d N - mm (10-10)

X d HBBAFREAR, mm; F, FHEE I N,

F A SR EUE R ZORBBE R (W §10-6) , 8 T 5850 & HE SR # 9 T4 e A fr
UE TR AT 5 , SR 14 991 5K L ) — M mT ket I R A BR F) 50% ~70% .,

/IN LA P BB 22 IR P IO e A /0 B 35 K T 5 U B K MR R T BT, % A A O
JEZOR SR AR A e, R AT R R, A BRI/ T MI2 (8848,

R EGE T RN EERE T ALK RIGER .. H T RBIRIER &, 5% 19 820 5
PO Fe i A AR i 4y O, I AR T (& 10-16a) 8 E A1 R 3R T ([ 10-16b) K 3K 18 Fir
FORMAT R AAE . X T — S0 5 Dy TR A sl R Y A R i e, T 4 R e B TS R
G il 2 T R R ik B SRS A 0 TR D

% e ==
A@;_—‘Sf‘ -%h
(b)

(a)

i 10-1 Pk, % M = ML RS BAT A B, 76 #3067 A1 T 4R R 28 bR K et
A HMRB . R SRSV MERKER T, BUE TGS —BRE W K E RN
ATREAR L . IR AV IRSOE S, th TR AL 25 2 S IR, T B R A A R B &, IR o i 3t e
W5 TG B AL o

SR A% B M B AR AR ) BB FE T 7 (R SRR M X 5 3 BAR I AR &, S0 R
JLFPFIF 3£ 10-4 1,

i R r”‘\%
e LR as

% aladn X T4 e T B
V| MAEAOR R A | AP A X A

Fo o BB B 7, LR T RE | SR O 45 32 B B i Sz A Bk e e, 4y Eia
92 S [a] O& 55 Tk % 0 B | BENAOBESR 1. SSMATE R, W] | R BB AL B K B R R
& AT EESG
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-
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g A 42 B O 115 I 480 ) A4 0 20 I g )
N

WG BP0 FOF CTRY | A S ()

S5 1 R T /N FL R MR RE G | R P R RS R A AL | R T a0 L 9 A

BT LT E RS | B — PR TR R A | BB R

RO IE 1B AL MM

A

3t K i S
b TS LR D TE
¢ { I, 5 S I B 4 1
b [ 1k , B P 2 B
B\ ik BiAn b 2~3 Ok Pk
B 10-2 B0 M2 8RR T 22 45 Mo 490 1, EC R A 65 B 9 240 M Pa, 88450 ] (1) 6 48 25 8 /= 0. 10, 8821

55 3 I E] B EEHE R B S, =0. 15, BB ORI AMME d, = 16.6 mm WAL H AR d, =13 mm, @R 147 B S
WEAF A PE S 7 35 B4 L AR B BR Y 50% , oK 37 T I i) 45 55 0, JF 56 4 LR 45 1
f . (1) SR 24 hE B 3 2R B0 2 B EE 4 A

y<p’

(2) RBLBTHi o

p' = arctan f' = 6.59°

% 10-1 2 MI2 B P=1.75 mm,d, =10.863 mm,d, =10. 106 mm

JHCRA A B
(3) RBFFEPL S (BES)F,
wd;
T4

(4) RFENHT
KK (10-9) R EUE 4T B 1

¢ = arctan = 2.94°

10.863

Tg

10.106” x 2407
2 4x2

H

N = 962536 N



d, 9 625.36 x 10.863
T =F, 7lan(¢/ +p') +fF,r, = [ 3 tan(2.94° + 6.59°) +

16.6 + 13

0.15 x 9 625.36 x ] N+ mm = 1946 « m

SAN—_F (1o iEfh 0P BF LY
1U—0 15 T 1k 137 B RmEITH

SR ) B R AOE A O SRR @ BR B HE TR BY T B) 25 K B bR I 2 A S
WA E R AN BLAR o BR R S RR A) R O B A A% i RO g AR 0 A6 i D ) Al 2 5%
BURE B o K F bR AEPE I, X e R Ir AR AN T S AT o BE 3 BT DA B R T A T B T
EWRBLNE d SR )5 4 B o s MR EL AR B AR (K12 ) d SR B
P, @

L kB LA YE- B
,‘“u l.ﬁ‘!%{ | iy ;" )

Ao B A o 32 2 T Y A s BT MR B 47 IR, 78 2K 2 TAF 8R4 B, BR
ARFN A E AT BARN, SRR T ) S, HOFR
1o B 10-17 Jros i 2 0 A 3 4 S JOR T S 8] o 21 7 32 4l i)
TAE A F (N B Hi B 260

F

= < 10 - 11
7 'rrdf/4 La] ( )

RKdr: d, HBZUNE ,mm; [ o | 2 FHHLR F1,MPa,
Glio=2 WE 10-17 iR, BB F, =25 kN, R R 35 89, F P M o] =60 MPa® 3R 5K
i R e H R,
. R (10-11) 81880/ e
4K, 4 x 25 x 10°

d, = = mm = 23.033 mm
wlo] 60

% 10-1 &G ,d=27 mm i ,d, =23.752 mm, EAR 4% 50 BE HROR A3 10 o, (MK, B8, B0 4 R R 8]
X H M27,

IS e g o
R iR

FRRAR I HOR LT 5 BT R TR AR R ol Ak 5 b 47 B B4 AR A Y AR AT
TR AZ B Bl 1 137 Fu(Kﬂi‘%rﬁlIf’ﬁﬁﬁﬂﬁ%ﬁ FBION UK J1) o I i SRR FE G A

5'|\ 2 BRSO T, B s R f HLYI R )

(RURZUNME d, b)) BREZHINL ST o=

™ 1

T Ftan(gh +p')d,/2  2d,
= —ldn(:,b + p
1'rd /16 1Td /16 d, 1Td /4

1

@ i NN B A 4 R B, R T ) He— SR BRAI
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XfF M10~M68 [ @22, B d,/d, Fl o 218, 3B tan p’' =f'=0.15,4% 7=0.50. #&
S VYGRS (I KRR REMIS) M EMN o, B

o, =Jo' +37 = /o' +3(0.50)° = 1.3¢
80 R AR R S0 A ) i BE AR Ak

1.3F,
— < [o] (10 - 12)
wd,/4

KA. (o] HBRAFH NS, MPa, AW, § 10-7,

1. A2 A6 ) A 047 B R A4 5

mE 10-18 fir7s 8842 % 2, 1882 5 L 2 18] B A [R) B, 7K 32 3 11 SRR il 4 1) i 1) T
VEERAT F, & 589 % B2 18] 7= A= 0% FE 488 ) 0 1 9 o 8 1 JC AR X i 2 o 8 5 o ) 1) 1R 4 )
AR TE A () A VE R A AR AT 0 30, WA K 3 M A OG04 A 4% AL 1
1 58 - oA, {H 9 % B 10 O B IF 1 R B () TE B 7 (RS sh B AE fLBRVE ) 5 s 4h,
Bl F a2 N E (L 0 2 RS 42 L 1E S5 | n 280 ) 4% o FL Ath 48 5K IR ) (1 52 i, 1%
S B A R L 68 A X 7 B A L B Y B P S 3, JF g R by (MRS RS ST O E SR R
PR UIE A 2 42 4 1 5 1T 1) A A 6080 1) B 48 0 L A L A A 6 i B, L I A ) MR AR il ) TR

(BP0 %5 1) B K
Fa:Fo?C_; (10 - 13)
. Fr2 - Z
F =%
S L. DY
gy, A
m=1 : v Ul
m=2

Ar: Fo BET; CHHREMREGEFER C=1.1~1.3; m HESERH ;f b$ 5 miE
BRE N TS RBE TR f=0.1~0.15, K} F, {5, al#£20(10-12) i H &
B

M (10-13) AT AFH, Y f=0.15.C=1.2 . m=1 BF,F,=8F, R Sy i ok b 1] T 4%
BRAT T 8 A, BT LA SRR I 5 S R 8 ) o AR HELRE 1) R A 1, RS2 R

R TR b A R, AT R AL R RS R PH RS ) TR 4R far, o IR R B 1 E R
(F 10-19) . AT LUK AR FF 5 7L 2 ] B A 1) Bt 14 23 il L FH S8 42 (&1 10-20) ok 7K 2 4 i)
AR o 0 AR R P A ST B RN B ] AL SR A 1T 2 9T U RS2 BR R A TR S A
LAB 10-20 S5 , Hosm BE AR an T -
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]14 Ll!ﬁ[' ! 8 - “| m=2
[ll‘ls[' L \]\ F/Z&l\'l‘\{
STISY TR
A1k SINEANS o
A7 .y
7 & 10-20 > 4[] A 1
- idﬁs[ﬂ (10 - 14)
"y
UPZZI;S[UP] (10 = 15)
b8 s, 26, M Z/MEVFRI S [ «] A 7
VERIRER 11 [ o, ] WL 10-7,, H

2. N AR A5 ) R A i R
FE 1 10-21 PR B BT rb B i R 58 o p,
BRAR RN 2O, WU GG A ) TR A MR AR O 49 K A2 1

o TR P, =TT

72 il T A 4007 10 0 0 o {r,
B R 0 BT P IR S FHUE S Fy 5 i 10-2
Fyo 2R BLBLHI I

UL Y T 2 AR R 00 A 0 0 1 NN
10-22, [ a S BEE WA B M OGS, B @ —
Vit B4 U AR 2 EV R F, TR T 6,0 VTR |
YO V2 BN G ) F, 4608 T 8., W0 b i . }Af\ B
Ao AEEHORSZHN TR 0 R ) R et g
IR AS T A 8,0+ A8 , FHIV Y 10 1 9 A2 2 7z Nooa i R
Fo i) BRI ARAE F 0P e BF . 5 IR I o Fi Py Fe TR,
i 5 0 A 1 T T T 4 AN
DT AS TN 6.,-A8, AR M A © T T
RFES F (), R

TAER AT Fy RIBRARBUE D F —&1E T

wD,

® ﬁqf%hl‘?‘i%%%é'rﬁﬁﬂﬂ%?,ft'wﬂ@ﬂ%ﬁﬁkl‘iwﬁ/( ) B l<Td( % p<1.6 MPa i} ) ,1<4.5d( 4 p=1.6~

z

10 MPaff ) /< (4~3)d( 4 p=10~30 MPa i), Hovlr o D988 R 20 B AR . i MR AR B 2 B, 7 OO0 2 L3R 4% 0%



2R T 10-22c) , Air LASR AR 18 G 5L A 2R 457 4
F.=F, +F, (10 - 16)

RERARTUE N Fo<WITE S Fo i F,#F+F,
i 10-23 fros , 8 a FIE b B RN Fy 5 6, 8,1 K F o ?Eﬂﬁﬂtﬁﬁ’ﬁﬁil%&T

P8 B A F b B B A B B, DA PR v onT R R W K —6— W 2 1 W

PU
JEk S T 2 R 32 TAR A I, W2 v 1) 7 T R e F 9 4 1 8055 F F o, BT LAE

a fE b AIHATHAE c,

2 )] 5
i) 7
T T J =
. < &
Y \ # tan ko
A arctan k ’arctan ke ‘r//\ archan B ar*c n AN 2
6b0 aco

(a) (b) (c)

M 10-23¢ AT, K52 TAESRAT F, )5 BRI & 6, +AS, A N 19 557 ff %
il Fo 8RR 8, —AS A MR R E Ry Fosifi F,=F +F, =X
(10-16) .

SRR N RE R UE B S A B, R R BUE ) Fy R TE,
MU AEEA F WA R, AT F,=(0.2~0.6) F ;4 Fy, HAEE, F,=(0.6~1.0)F,, Xt
TAHREEERERE(MEN B IEEREE)  Fi=(1.5~1.8)F,,

FE— Mt 5 b AT AR i B ) TAEZOR e sk R R Fy, K (10-16) 3K
SRR EAT F, R 5 (10-12) TR SR R

o TAEERAT F 76 0~ F, (905 Bl 9 R A P22 4L, W8 AR iy 32 S P8R s N 7 Fo~F,
T BBl NS4k o 52 7% 30 oy R ) R & T B T d S b ey F, AT, HORE R K
(10-12) , Fir AN [6) (4 A& 7 FH L A1 R 4% 3% 10-7 F13& 10-8 75 28 £ far 1 4 A L,

M 10-23 & Al T th 45 1 Z 0] 59 3¢ & LA K S8 48 W BE F gt 3% 42 1F NI BE X X 26 F7 1
-

F,=F, + AF, = F, + k,A8
: . } {10 = 17)
Fo,=F,-AF_=F, - kA8

F
i Fy=AF, +AF =k, A3+k A8, 1) A5= :k A58

b

k,
F,.=F, +F“k
w + k.

(10 - 18)



§10-7 S HHBFEFEHBN D

FnzFo-Fﬁ(l_ - ) (10 - 19)

kb
i’CEF',k P PR Ay W 14 3 1% R X P AR R

BRSO ARG I P R ) R /NS MR R R B IR R RS A K, AR AE
0~1 H)E AL, — LAl #R 10-5 L,

F10-5 BREZNHEMRERE

S BRI B B AR R BB
kl»
0.2~0.3 0.7 0.8 0.9
k, + k,

§10-7 B EMIFENAD

SRR 0 TR A DAy AR Bl 500 0 v Bl 5, S SRR A T a1 R B0 A T R T 2 R AR
P A B X SRR T RE 2 AR 10-6,

F®10-6 @it BT BHEMBENNFHESR
(# B GB/T 3098.1—2010 #1 GB/T 3098.2—2015)

8.8 9.8
PERE %% 46 | 48 | 56 | 5.8 | 6.8 10.9 12.9
d<16 mm | d>16 mm | d<16 mm
2 PR iR B AR BR
400 500 600 800 900 1000| 1200
2 o,/MPa
¥
g | PR B PR
o Bipeiy 240 | 320 | 300 | 400 | 480 640 720 900 1 080
.
R 114 | 124 | 147 | 152 | 181 245 250 286 316 380
(HBW)
HEFE A B WO IR R MR R A &M, & | S8W,
B A B R oG & Y ik
J% g 5 e S PR, WK I K
FHECHRRE K PERES S| 4 0k 5 5 6 8 9 10 12

T < HLRE P G 1Y R S0 0 P A PR vl SR 2 P B A5 S, S I T B 4 B R

FPRAE SRET IR PERESE SN 4.6 B 12. 9 SLA LGk, S5 HAR S i sUBR T Y A R 4
BerHle siZe i iy — (s 507 KR A PRI R IR oy 19 17100, 5504 30 M 8OF ROoR A
PRI IR R o 52 FRoR R R o, HEE T 10 £,

R AU VAN ) B e 4 R B ER 10-7 Fisk 10-8,
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B2 5% 12 32 AF I V5 F R A1
A BRI §=1.2~1.7
[o]=04/8 BRIBUE A, S=1.2~1.5
=R S PR 5 ) U A7, 25 2 10-8
[7]=a¢/2.5
B R T AR o lo,]=0/1.25( AN NE)
B FLOR AR e % lo,]1=0,/(2~2.5) (G REM HHEE)
F5 1) 2 Aoy
i [7]=0/(3.5~5)
) (o, [ #&#EAH [0, | HFEK 20% ~30%
# K
M6~M16 M16~M30 M6~M16 M16~M30
Tk 49 5~4 4-~2.5 12.5+8..5 8.5
AEM 5.7~5 5~3.4 10~6. 8 6.8

— 40 3] Y JE W BT, TR AT BEJEE 6= 10 mm MR p=1.6 MPa,D =160 mm it i+ & H I 2% #7268 %
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(1) XTI 25 46 A% sl , w0 200330 0 0 25 ity 92 57 5 3 A0 0 1 6 e 97 9 B, LA B = AR
WS ITWr R G v X T REE RN ALY, BT R KR AR . AT — M
FIE 2, RS B4 24 AT W 2R O A RS ARG T, B AT A A A R B 4

(2) XFIFR MG sh, HFRTHA R W 02 thk 97 5, A G 9% S5 . h TP \f% 8
4 % A7 U7 T BB 0 0 8 K T 0 o b R WO B O T 4 kR

XF 15 R A A B, B AT JE R B T v, — DR 2 i o R R R AR
(LK 10% ~ 15% , L %M 9 3 1 85 461 &
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F11-1 BFAMERHHREREFERE

R PPN -~ 5 il 35 57 % PR 5 iy % 97 PR
h Oy’ MPa o/ MPa
1E X 156~217 HBW 350~400 280 ~ 340
45 & 197~286 HBW 550~620 410~ 480
2 N K 40~50 HRC 1 120~1 150 680 ~ 700
" 4 217~286 HBW 650~750 560 ~ 620
40Cr
FHE K 48~55 HRC 1 150~1 210 700 ~ 740
& 229~363 HBW 680~710 580~ 690
40CrMnMo
2 11 P K 45~50 HRC 1 130~1 150 690 ~ 700
iH 207 ~286 HBW 650~ 760 550~610
35SiMn
2 K 45~50 HRC 1 130~1 150 690 ~ 700
& 241~286 HBW 680~ 760 580~610
40MnB
T K 45~55 HRC 1 130~1 210 690 ~ 720
& I 241~286 HBW 680~ 760 580~610
38SiMnMo K 45~55 HRC 1 130~1 210 690 ~ 720
it 57~63 HRC 880~950 790
5053 255~321 HBW 710~790 600 ~ 640
38CrMoAlA
B >850 HV 1 000 720
B >850 HV 1 000 715
20CrMnTi
BT, [k 56~62 HRC 1500 850
20Cr B K, Il ok 56~62 HRC 1 500 850
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7G340-640 1E 2k 179~207 HBW 310~340 240~270
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ZG35SiMn
22 TH 7k 45~53 HRC 1130~1 190 690~ 720
HT300 B 24 187~255 HBW 330~390 100~ 150
QT500-7 Ek 170~230 HBW 450~ 540 260~300
QT600-3 iE K 190~270 HBW 490~ 580 280~310
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5. BR

BRE-MILFRAE, BREAE 1T H A2, 15 w4 B 7T ik 60~62 HRC., [H
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T2 R i o, (5 D O v A R A AR, S M g 7 0 PR A 25 ot 982 57 B R 4 6 ; A HoAfth =
o 7 125 Kb JH 0 U T R A v, O B 0K TR A T ) Al 7 AR IR R S gt 0% o7 AR PR AR L 8K
Bt R AR S R B R H il T2 R E A

LR MERE R G I, BB/ REE, SR ERRK, 2R KRR,



§11-4 BHEAEAFESRENERNRITEHSE 5 169

ST 6 4 R A A PR, — RO/ 4 A7 TR BE JRE BE KA 48 5 20~ 50 HBW, LAfd /) 15 38 9
25t 982 55 B BRR o T R 48, K /N4 48 40 1A B 5 el iR BE A . B O T O R B R R BB D B
9, (0T T TR, W TEOREGW R i = R KM 4. K /MRS AR B8 i
TET A /) D 4 A4 58 JBE T W 95, ] AR B A A A

§11-3 S EMBE

1] 5 712 e U AR A% sl B B, AN i) ek b 2 7 AR IR 2 (AR B IR 2 I B IR 22 (16 iR
2 RIS A VATE) o IRZEXHE SR LT = J7 1 Y52 -

(1) ARG O 58 75 — 6 F5 B P9 SE B &% o 5 BB 6 R R — B, BB e % 38 42 30 1) o
it

(2) BERHEZH IEARERIFEHEARE AR - FHUBANHASRELZ QR 5
BITE R AL B s SR SR 3h AR S | BIRE w44 3h B9 AR b

(3) 1 1) iR 22 BECE 4 14 b M 3R A 2 A AN 29 20, AL SR, 5 5| i L B4 38, BP
B W) 840 oA 9 39 20 1k

(€ Z b ifE GB/T 10095.1—2008 X [l 4+ {4 58 K e BI ML E 7 0~ 12 2k 13 M0 25 4, H
O GRS I e, 12 RS BB (I, B O 6~9 JUR K .

T PRUR 22 M RR P S BN HZ S R RE R T 20 W K R S A 2 0 =4, 2 il R
Wi 138 12 2l 14 o 1 A% B SRR R R A B0 B 23k . Ah , BB EI R R G IR 2 A K
TAE R 58 147 A8 T8 052 P B 5] B S T (8 T L R A — R Btk 000 (8] B, O AR T R O AL
SET 14 P IRR2E . R 11-2 91 TR SR AU E L, it 2%,

F11-2 SREIFESFENREZERNA
5 J& B BE v/ (m/s)
SR |
HisEERR | fHEEER | BEESR
HEEHMN A, KL K EM
6 % <15 <30 <12 HLER o i 3535 %8, 4 FE VLW B 15 82
i)
mETRKPERROEGRL D, D
7% <10 <15 <8 b o 2R 5 Uk 2R R I R IR E FIVLER
R
8 % <6 <10 <4 PUBR 1) 3 o ot K B A sk E ok 15 48
9 2 <2 <4 <1.5 1% Be X BE 2 SR A 1 1% 3h

s11-4 EEERECEDNERDRITEET

Ui LifER N
KT HER KRR TR, AL ESR N ERER T



170

B — % b A 147 (B A U 8 F b o L BE R LG B AE € Ak (] 11-5a) , A0SR R
FEEEE N WA A EAE R BRI Rk m A F, BT M a g, Wil 11-5b frR, F,
Ao F FLF, AN T

52 J& 1 Fi=== N (11 -1)
0 7 F,=Ftana N (11 - 1a)
F,
i 3 1] F = N (11 = 1b)
COos o

Roft, T, H /MR EREEAE T, = 10° = 0.55%10° L (N + mm) , P %0 JF {5 i B 3 % (kW) ,

w, n,
27n,
mﬁmﬁ%L%ﬁﬁﬁwF%%mWam%¢ﬁ%%%ﬁummh¢ﬁ¢ﬁ%%ﬁﬁ

B B4, mm;a RS fi
W& F, 6977 e Eshdg b SEsh A N ESiash e, Fmh F,
B 77 1) 45 147 %8 [T % Ty 1] B G, X P AR AR 2 e AR T A AR T 45 B 9 AR o

K27

Rk F, A LA, B B F, NS5 4 A0 (8 B T il A R A AR
T A& 2 B A0 ] A 22 e 0% 22 2 IRUIRL B A i 1A O 0 0 A OF A R E ST B B AT 4R o
MG, WP 11-6a Bz, %58 00 8 X il A& A 5t FRE, B T 50 A0 25 i A5 T | 15 50 K A LAY



171
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A TR L o/hMER TR 2 ARG, ESH TS, RS ATHME, SF5HE X
R §9-3,

SCUS RO, 4 AR 0 B Y R Al B By e A Rt O IO R A Y i 1 A D T
Xt FARfE e et 3l , B 11-5a A1, 35 240 ) U5 B il 32 4%

d, d,
p, =N, C =75in a, p, =N,C =—2—sin a

o u=d,/d, =2,/z , AT A%

1 1 _ptpy 2(dyxd,) wzl 2

P P2 PP - d,d,sin a o d,sin «
X u( =) FRAEEIL . R SEIHHREERR  HD KR 1 E3HEREAS N, u=
ilz§§kﬁ% 2 iﬁ]ﬁﬁf’ﬁig‘liﬂ?isﬁﬁ JUu= l/iZlo
TETT R AL, — AR — X 147 0k, B BT ol — X 145 AR 4H

F 2 uwtl F, 2 uxl
"disina u cos @ d;sin @ u
Ty = 2 2 - 2 2
(1—#. l—uz) (l—ul 1 —u
b + b +
E, E, E, E,

1
S Zg= [ 1 2 R R B,V MPa  IBH S M BA X, AT AR 11-4,
1T( F"|+ l"'z)
EI EZ
®k11-4 HHERE Z, MPa
K %5 % BR 5 BE B M B Je A A
BN 162.0 181.4 188.9 189.8 56.4
% 161.4 180.5 188.0 — —
EREBEHK 156.6 173.9 — — .
IR %k 143.7 = — — =

2
L Zy= | —— FARERE N TirlEk 8,2, =2.5, HiLrr s
S1n aCo0S &
57, jor Bl
Tu = 0% bd, u

2KT, u +1

2
1

Kb b HNEIFERE;T, A N« mm,b.d B HAH mm,

H

2T,
u KF| EX"JC F.pﬁ F,=d—,’,[§=

1

oy =252,

< [oy] MPa (11 - 2)
u
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F(11-2) AT ok 56 55 U4 T Fr) 33 fioh o B

% gu= - RAR(11-2) AR AR

3

KT 1 2 2

d =23 L2 (=) wm (11 ~ 85
b, u [U'H]

A, Loy ] LS X 85 2 v B9 82 /0N FR) 3/ P 438 A 12 ) o
T Y lim
Su
KA oy MK 8K ABER K 1/100 B 942 Al 55 3 BEAR PR , £ S A B A &, W&
1-1;S, ARERE, WFE11-5,
F 2 (11-3) B A5 B i f2 0 1 43 ok 538 B2 i 5 ) B/ o, L

R11-5 RIRERYS,.S HSEE

[UH] = MPa

i R S min St min
1o A 5E BE (R R %5 < 1/10 000) 1.5 2.0
BE TR (KRR <1/1000) 1.25 1.6
— AT §E E (R BB #E < 1/100) 1.0 1.25

W W F i T AL, TR — BT,

§11-6 BHABERSREINBESHEETHE

T R EE R B E 2R — R ERE, BR, HEAERTIRDN, &
RArZMSH HERK, I §4-5 R, YRIGERTIMS .
B, FAR I — xRt Ak Frka RS (HESGEEXRT 1), £ ar
A7 BN P O A R 4E ., (B B AN R A IR 22, _’;rf‘"Z\ |
BB ERNERE - MRIGERMETEMNITAERA o 8
L,

R IEFEEEER(E 11-7), H a8 mal
F 30°) & 2o , BIAE 558t X AR B0 AR 30° kM 3 5
AR B A A D) B AR T R PR V) R R i G A o (%
VAT T 0 SE B 1 50 5 I R A ARAT ) o SR BT AL TR s o

A F, SREMHEPLEMELNRAN o, F,
Al 3@ K F,=F cos a, Fll F,=F sin ap P51, F, [l HR
FEAAS R F, W= RN 1) o B JG 38 B/) , HAH HE
EAGT . AR E R # i th AE

M = KF h.cos a;
A KR REGh AT HIHE

|2
-~

SF
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e S A THT 4 25 by A TR R K W

A 6 AR T #1925 L ) Ay

M  6KF h.cos oy 6KF hcos ay

oy = — =
fow bsf. bsicos a
hy
KF, 6 ;cos g
h bm Sg -
(—) cos «
m
hy
6 —cos a;
m
4 Yo, = ———— (11 - 4)

(S—F) CoSs o
RV RO IE R B B by B s, 349 SHUHORE P, B Y, S B9 o B RS B X T

SRR, WE 11-8, BRI WA NS SIAM D BIERR Y, WHE 11-9, H
T A5 4 1 5 5 T Y 56 4 5K

2KT\Y,Y,, 2KT\Y,Y,

oy bd.m bz, < [o,] MPa (11 —5)
34 T 3.7
3“ 36— "@&i& ' 3.6
X @’%’ < 35
34 % N 34
33—F Ry 43
3.2F : 32
3.1 . 3.1
3.0 e S 3.0
9F=" gﬁ%i 2.9
28 28
27 I 27
2.6 - 26
25 . 25
24 ¥ 24
23 23
22 IR
21 2.1
2.0 2.0
1.9 1.9
1.8 18

YT 1213147576 1820 25 30 4050 100 400- ")

B11-8 At IE R Y,,



2.0
* 1.97

19

1.8

1.7 /]

» et (| ({111

1.5

1.4
12 14 16 1820 2530 40 6080100400 — =(Zy)

B I1-9  4h R R 1B E BB Y,

K b=¢,d, fRAK(11-5)1%

(11 = 6)

X, PRSI

A o A KHE B 17100 B 19 47 4R 25 i B 55 AR, I 3R 11-1, 5 R 6 Wi T T
Y6, BRI BB L 0.7:S, AL LRH, W& -5, HREHEFIN T RASEKRFE
B, BTLL S, BBUEEE Sy Ko

0 5E ) e A5 3h A5 i V<N, BF, 11 9-3 A (9-7) m] M4ty 9 42 ik 32 55 3 I PN 25
i 982 57 58 L R BR 34 T 4 5 & A%, DR AT 47 4 A% gl ROSH B R R, X MR BT BR O AT BR i
ito ky BITHRITIE LS HCERI6] .

AA(11-5) B/ 25 il 3w B R, B K VG2 TRE HAKX(11-6) it HE m
B B Y Yoo/ Lon 15 YVioYao/[lon L URERALRXR m EE:B/H m HE2L
B B/IME B R A% R 4-1 B8 0 b AL ROE A RE & ok o 2 3h eIk 8 RO
/AT 1.5 mm, EEBER , R ERM T ER ERNH d=mz B il W FIHXes, N
% J8 1 B, TR RASE m H K 10% ~15%

§11-7 EBEHEEREHHMSHPNENSHERZE

—. R B2

FEAEAS KA, T e R i R 5 M 0, A 7 B L B I 5 AR KR, U AT ek 5 A
Fo U AT 2% T B Ak T B v 98 5 R L, DR T o e AR R, 4 R T AR AL B B AL ) B
WSS, MEHTER, RaEREEZEL/N, AREE BRAZBE. P
f¥) 0 %6 T B4, (B ZE Pt R /DN AT R SR S B Y o RNt n e B BR . LI/ NME B
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M7, rp A6 2 P AT gk e A B KL
58 AR B AR T 7 S 48 147 0 2 A 0 5 A3 PR 25 R T AR PR T el 3R 111
— e T R A R A RE FR) S (6 AR I B 7 R R E A R B R

NP 3

1 R u

w=z,/z, MAESN LT , Wl R IGR G EGEZ , S BER m R Pk, — A u<7,

2. N 2

P o 15 58 W UG BN AR/ 1T, — BT 2, > 17, 58, A A T s i E S
i 4% sh - Fa (0 24 4% BE (R B 48 — 58 B, 8 o5 850 2 (8 B 800/, A 7T RE T R ES T S it o 2
A,

Bt it SR o (E AN REE PO a=m(z,+2,) /72, SEE m HER, WE 2, 2
(EAl Ikt H 8o VA 2, 2, S, LR UE W6 A2 125 fok o0 35 025 i 5 B, OF 6 o (B 5 FR 2R 19 1%
LR EAN BT +(3~5) %,

3. TERE oy BT b

by BUS K, A 05 40 42 1) RO~k /s, {45 o JHG oty 1) RUF 386 K, & B0 A7 1) 384 0 A A
¥, &, WIBMEF ZHEK11-6,

15 T A
W 56 AH X T A i o B
v T T U5 T
Xt FR A B 0.8~1.4 0.4~0.9
HE X R A B 0.2~1.2 0.3~0.6
BEAME 0.3~0.4 0.2~0.25

T+ Bl S HG S e I A R I BOR A, e 2 B/

W LT b=dyd, AT, b LRI LAR 1R Ik 5 1) 146 58 b, , 1T /M 48 1 14 5E b, =
b,+(5~10) mm, LIfRIUESE A 2% HIWE S L

., Bk O ik

Xof F P AR R A% Bl A o Sk R R A S, — M S e O T R o R AT TR
SR G A A% VT AR S i 55 3R, SRR ASCRT R DGR T 5 ke A R O DO A A% B, L A AR S g
5 58 BE AR, Bl — e o 4 AR S ot B RE AT BT AR S B A T B A R

XF T I 2 5 15 3, #1442 it 9 57 5 B AT BTSRRI AT

G -1 K RO [ RE U 40 U R A e Sh LR B s s B BRAT A P S b, MEBRIE B i), =
3.7, /% M % ny =745 o/min AE SN INE P=17 kW R K 1 , 2K+ 5 b w5 R AL 5

fi . (1) BB RE BB VR N h

/N %S ] 40MnB 8 T, 1 T B8 BE Sk 241 ~ 286 HBS, I /Y 9% 95 3R B B, 0y, = 720 MPa, opy, =
595 MPa( 3% 11-1) , K¥§%& H ZG35SiMn 8 5t , 7 1fi A% B & 241~ 269 HBS, 0y, =615 MPa, o, =510 MPa
(#£11-1), H#FE 11-5H| S, =1.1,5.=1.25, 1



O Hiim 720
[ow] = —— = =" MPa = 655 MPa
S, L1
615
[Uuz] = ﬁ MPa = 559 MPa
Ty 595
[UFI] = SF = '1—?5- MPa = 476 MPa
510
= —— MPa = 408 MP
T !

(2) 2t T % firh 588 B 1% 0
W S RN E. MBMABK=15(FK11-3) , EHAEZH ¢,=0.8 (£ 11-6) ,/MER LK
2311
6 P 6 17 5
T, = 9.55% 10°x — = 9.55x10° X — N -mm = 2.18 x 10° N - mm
n, 745

Bt Z,=188.9 ,/MPa (% 11-4) ,u=i,=3.7,0

3
KT, w + 1/ Z :
d =232 LE ( s )
b, u [UH]

1.5 x 2.18 x 10° 3.7 + 1/188.9)
=232 mm = 90.47 mm
0.8 3.7 \ 559)

BB 2, =32, 2, =3.7x32~ 118, #

L Frfesh H i,2=¥=3.69
- d, 90.47
iRy m=—l=— mm=2.83 mm
2 32
Wi B b=¢,d,=0.8 x 90.47 mm=72.38 mm B b, =75 mm, b, =80 mm

&k 4-1 B m=3 mm, LM d, =zm=32x3 mm=96 mm,d,=118%x3 mm=354 mm, Ji|

_d,+d, 96 + 354
2 2

UGB a

mm =225 mm

(3) RER AR E
RS Y, =2.56,Y,,=2.13(& 11-8) Y, =1.63,Y, = 1.81( & 11-9) ,fi & (11-5)

2KT, Yy, ¥sy 2 x 1.5 x 2.18 x 10° x 2.56 x 1.63

on = MPa = 126.34 MPa < [o},] = 476 MPa

bm’z, 75 % 3% %32
YiiaYsn 2.13 x 1.81
= —_— = S = 4 =
T = Oxy Y Y. 126. 34 x TR MPa = 116.73 MPa < [o,,] = 408 MPa, %4>

(4) W5 5 & E

B wd n, _m X 96 X 745
"T60x 1000 60000
MEE -2 MEkH 8 BEERAEMN,
HoA 18 M BE .

m/s = 3.74 m/s



B 11-10 ARG Z 0, NE a TLULE H RIEFIZ Skmh F, 4T 5% %
FHEE ELRIE T L e T o B R O F A g F, Fgh e o F R BUE R A ST B B b
T

27T,
15 J& /1 F, =
d,
Ftan «, (11 =17)
®wEAF =
cos B
F,=Ftan B
Eahie

10 2| L i h ik H /
! i i -

A NI F BR  F, 877 T B3 5 E S I MR, TEM SR 5B S
I AR 42 1 7 F, 697 160 % 0 2 45 10 4 1 0l B 1)
H1F, (97 g 5 B MR 7 1 R RS B 7 . Xt B .

TS AT 0 UK O A MR D A2 T, AR A T, 84 1 S
{120 5 2R AT, A DO 4 U 1% O 1 AR AR Rk, T4 4 1 95 1k %

B 5 S04 4 1) F1 07 1, B S T R e i S ke § ~Fa
MR BN ZE 11-11 f—xt Ak s B sl , Eah s m it ik 4 :
T, MO 26, D046 S [0 5 0y e 48 28, W A2 T4 45 10 42, B o &= ) I
ST H S FL 71

B 7 A 56 AR B B OR BB, T A 5 — B E
e R A k. VLA 11-11 A6, A T B WA, S48
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="

e Bl 58 T h il Fe ad 90° EPIR Re B & X B “ s ™ (B) Esh e AE 4K T, A 1E
A EAEMEE) o M ESh R SR, AR e S X Z RIS G F,, L F, ¥ SR
FeahJyim, HAERFERe A f vk i b, WP 1111, F 76 16 52 B 2 05 1 ) 23 ft 9 45 1), B O
s P 32 Al m) F3 F L 007 0]

B AR TEE M LB USRI, W B 5 B K, 1% 3 AR, (8 5l )t s, TR T 49
ARE . — B B=8°~20°,

R

UG 5] 4 (A7 58 1% gl 10 9 B T J0 R 15 e A7 190 0 T R A 20 A A, O R I 5 U (B A 0k
ReAE ML, ER A B AL T 38 4% 3 B0 B & BEBOK, (R AR W B 9 e 16 B0 2 |, 48 A0 19 1 Ak 2
T MR B, L7 TR A A R Y 2 A R 1 2 B (R AR e B, TR IR AT R Y k13 g A
2R N AR A BT RRAR o O TR AR 98 E R K TR AR e, AT S R A S LRSI 2
Bo THEES A B AHA R BT R A

— X 09 ol A o R AT A A Bl B AT T ik Ry g BE AR R

oy =3.54Z,.Z, < [o,] MPa (11 - 8)

bd: u

d, = 2.32 ﬂ"tl(ZEZp)z

b, u

mm 11 -9
[01{] ( )

A Z, PR R, B R 11-4 &L Z, =/ cos B, FR VIR TIE M R B
V7 AR 25 i 9 57 5 R AR A R
2KT,

oy ZWY“Y““ < [o,] MPa (11 - 10)
32I<11| YFuYSa 2 (11 11)
m_ = ———y coSs mm -
*Z oz Lol P
Rt ¥, WUE R YRR 2, = iﬁg@ 11-8 852 5 Vo, 9 I8 S 18 1E R B, 1 2, 25

11-9 #i%E .

B 112 Fe— ik BUAE e 2R A5 B i T R P=40 kW f&3h L i, =3.3, E5hli 5% & n, =1 470 r/min,
FARL S HLIE Sl , R TAE, XU A& 3, i A1 b 4 obly, BORSH 0 TH R R e 3h .

- (1) MR BB AE VF LR )

PR R o R 028 R L BEE O DA AL /D B 4R D 20CeMInTi 3B B VR o, 1 DB JE O 56 ~ 62 HRC,
O 1w =1 500 MPa, o, =850 MPa; K % i 20Cr ¥ ¢ 75 K, i [fi B £ 9 56~ 62 HRC, o, = 1 500 MPa,
Oppy =850 MPa( % 11-1),

B S, =1.25.8,=1(F 11-5) , B Z,=189.8 ,/MPa (% 11-4) A

B _ 0704, 0.7 x 850

lon] = [op] = T MPa = 476 MPa

T 4 lim1 1 500
= ——— MPa = 1 500 MPa
S 1

low] = [ow] =



|
180 i]
(2) Bt 1575 3P A5
A 8 SRS i, SRR K= 13(% 11-3) B I R, = 0.8( 11-6) .

P
INUEE EEESE T, = 9.55 x 10° — = 9.55 x 10° x N+mm = 2.6 x 10°N * mm
1

n, 1 470
1 1L R TE A B = 15°

63
WM Bz, = 19,00 2,=3.3x19~63, Bz, =63, SRRAES N iy =u=5=3.32,

19 63
i 2% z, = ——— = 21.08, z, = ——— = 69.9,

cos’15° cos’15°
#rE 11-8 18 Y, =2.88,Y,,=2.27, &K 11-9 18 ¥, =1.57,Y,,=1.75,

YeaYeu  2.88 x 1.57 Yio¥en 2,27 x 1.75
Fal * Sal = = 00095 5 Fa2 © Sa2 =
Lo ] 476 (o] 476

R /N He AT S TR

3 3

2KT, Y, ¥, 2 x 1.3 x26 x 10°

B m, = - T cos’B = J . x 0.009 5 X cos’15° mm = 2.75 mm
6,22 Lop] 0.8 x 19

Al = 0.008 3

HFE4-1 B m =3 mm,

m (z, +2,) 3 x (19 + 63
L = ( } i = 127,34 i

Hul B a =

2cos B 2cos15°
B a=130 mm,

m,(z, +z,) 3 x (19 + 63
it € W2 € f B = anceE —— - —— = arccos%—l—éo——)— = 18°53'16"
Vi Fe 4y BE 1Rl 42 d, = m,z,/cos B = 3 x 19/c0s18°53'16” mm = 60.244 mm
g b =¢,d, = 0.8 x 60.244 mm = 48.2 mm
B b, = 50 mm, b, = 55 mm,

(3) Yo% 1k i 4 fih o J3E
#ESHMRAK(11-8) 47

KT, u+1 1.3 x 2.6 x 100 4.32
oy = 3.54Z,7Z, T = 3.54 x 189.8 x ./cos 18°53'16" |——— — x —— MPa
uw

1 50 x 60.244° 3.32

1017 MPa < [o,,] = 1500 MPa, %4,
(4) 15 % # [0 Jo) ok J5E

wd,n, T X 60.244 x 1 470
p = =
60 x 1 000 60 000

xR 11-2, 3% 8 Rl ERBEREHK

m/s = 4.64 m/s

§11-9 HIEHEARIERD

—. % EdfER L
B 11-12 Fon B R RRR W SZ N1E L. &m0 F, Al 3@k =40 h



$11-9 HiSH 5% % ah b 181

2T,
[ J&] 1 F, = P
" {11 — 12)
R F_ = F tan acos &
1) g F, = F tan asin §
K d,, /R SE T S R B, B 1113 oL 56 R ) 15
d., =d, — bsin §, (11 = 13)
N
i
a
>
‘ » Bl o, SAEE
o) |y 0! )
W iﬁ/\ - 62‘(/) B
01% <
Fn \ 'dmz
oy - ™
o / " d,

B & F 8 mfE Eshie E 5iagh mAx , ENE i ESEsh e ME, 2mhF,
B 7 [o) %k P S AR T ELER I AR SR . el 1 F, B O ) e B RS AR D A ) K . Y
5,+8,=90°Mt,

[
sin §, = cos §, #®1 |
FiA ' |
cos §, = sin §, '
Fo = =—>Tp S
/NS b AR ) ) AR ) 0 AEBUE b 4 5 RS Fy -

s bty ok 1 R 1 A AHCHOT LA (D 11-14)
9 it 5

1. 13 i 7 57 5 JE 1T 5
AT LIE A, — ot B A B A A% s A2 T 1K 98 rb e A — X 2 o [0 4 1 30 (1Bl 11-13)
ARSI BEASE o R UG T A5 B 52 A0 Ay 90 ° S — X 600 ) L 1A 147 0 v Ak SR EEE 0 LN =

2KT,, u + 1
bvdfl uV

KX BFZHEO TRV RN YRR LS R A XS BRI ILMXERRIAA LI
B b, =0.8b fE N A R GERE , T 45 12 fil 558 B2 M XK

oy =2.5Z,

< [oy] (11 - 14)
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4KT,
crHZZ.SZE\/ W < [oy] MPa (11 - 15)@
0.85¢,(1 - 0.5¢,) d’u
H fidom B B A R
J 4KT, [ Zg |’
d, = 1.84 mm (11 - 16)
0.85¢,(1 — 0.5¢, ) ul\ [0y ]
b
A d, /MR A BE R BLAR s K R R B AR 11-3 BE s by WA TEREL b :R_’ﬁ

b T, RO HERE (8 11-13) , — R by =0.25~0.3;u=-2, i <552, HHPE R AL,

2z
AR-450E o
2. AR Al g 57 5
4I<T‘| Yl“u YSn

o = < [o,] MPa (11 -17)@
0.85¢,(1 = 0.5¢,)zim’ /1 + u’

' 4I<Tl YFaYSu
m = mm (11 - 18)

\/0.85¢R(1 — 0.5¢,)% V1 +u* [or]
ﬁ$:mwk%ﬁﬁmmﬂwnﬁﬁmﬁnh&@1ram§§ﬁﬁa=é§g%oﬁﬁ

YeuYen YinYe.
m{aﬂﬂ"mttﬁ Fal * Sal Fa2 © Sa2

[UFl:l ' [0'1-1]

SHROREARA

§11-10 AHEMAIE

HAR/NY BB R, 2 0 MR B B AR 5 AR e i, T LR K e R Rl AR — A, AR R 7
S 11-15) o A0SR0 48 A BLAR Ho Rl B0 ELAR KA 25 U AT O 4 A Al 43 I i 2

=15 {55 H

P TR B A2 d, <500 mm f) U5 58 AT LU S SUPR S 1Y, 4 % R A 1B 11-16a B (9 1t
G . HARB/NA K Bt Al s SE .0 B9 (B 11-16b) o

® A1 -15) R -17) MifEFLERISES A B REME AN T 585 5) WA XY,



(a) (b)
d,=1.6d_;l,=(1.2~1.5)d_, 3 [, =b;
c=0.3b;6=(2.5~4)m ,fHA/NT 8 mm;
dy, M d FEEBE 5 d BN ]S TFAL

i

d,=1.6d(%M).d,=1.8d (8%); 1,=(1.2~1.5)d, I{f 1, =b;

c¢=0.2b ,{HA/NF 10 mm; 8=(2.5~4) m_fHA/NT 8 mm;

h,=0.8d, ;h,=0.8h,; 5=0.15h, ,BA/NF 10 mm;
e=0.886
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o
W TR B2 d, =400 mm {15 58 5 06 8k 2055 M ) AR, JF % R AT 11-17 PRk 48 4R
G,

P 11-18a i Al B 3 HE 14 42, P 11— 18b Sy Jin 5k o B4 M Al X e o o 0 48

(a) (b)

d,=1.6d 31, =(1.2~1.5)d_; d,=(1.6~1.8)d,;l,=(1.2~1.5)d;
¢=(0.2~0.3)b; ¢=(0.2~0.3)b;5=0.8¢c;
A=(2.5~4)m_,(BA/NF 10 mm; A=(2.5~4)m_,(HA/NTF 10 mm;

dy f1 d 5 55 BUE d, Ml d L HUE

§11-11 AREDIBBINAE

- Wi RRIL S i

TF A 6% Bl 18 R N T8 80 hnah i 98 o T SR R ¥ ok s AR
— F ] 0 e 1 3l 0 3 O ORS00 e ) TR )

v KNI E o 24 v<12 m/s B 25 3% FH o 3t i 99 () 11— m
19) , KRV R IR A Gl — %E B9 TR BE , 145 48 iz B iof it 48 1 %\L) _ _

T B W DX ] A PR B AR RE b A DA . X 0 R
i, BARBEAN— ;2 0 B/D, MM v=0.5~0.8 m/s
i RARBERLEBI N R RN 176

EZ R G RALS T, S KA R ERAHER, "]
LASR FH 6 v e 08 (1A 11-20)

Y o>12 m/s WFAER M X RO @ BIFE S, ke B R ZHA
H 2T KR B G X5 @ B T AL, 6E o R T, OF R IL I R ©) SR
JEE UTTE B A% oL, sk 145 4 B0 BB 4 o 0Ot e o e PR 0 2 (PRI L0-20) , R ol 3005 370 3 oo L
BB E| G5 IX

||[
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A
TR % )

===

-1 S A R R
Aﬂi"%(ﬂlﬁﬁ%Tﬁﬁﬁﬁ?ﬁﬁﬁ JIRADFKEFE, WK 11-7,
R 11-7 EREDERHES

ERCR A
5 W& AR J) 0/ MPa
M e 3h e L
<500( % 1 4 ) L-CKB ($1 % By 8 Tolk th %8 3) L-CKH
500~ 1100( w1 i ) L—CKC( # fff Toll %5 56 ) L~CKJ
>1100( 7 £y ) L-CKD ( # f fif Tolk 5 %) L-CKM

2. I H R £

(1) MXte3h

R4 PA) A% B I T 4% 147 5 4 JE ) 4 o B o ARSI BE , n] AR ARG R 118 0 % T ek i 3 i
IR

Fx11-8 AXEREDEHBRPEERE

AT RN R L) 55 6 B/ C

EER KBRS -40~-10 -10~10 10~35 35~55
R v/ (m/s) TR B v,/ (mm’/s)

<5 90~110 135~ 165 288~352 612~748
>5~15 90~110 90~110 198 ~ 242 414 ~506
>15~25 61.2~74.8 61.2~74.8 135~ 165 288 ~352
>25~80 28.8~35.2 41.4~50.6 61.2~74.8 90~110

T o T o 6 015 3l , 3R b v R FE HE D 58 D 5T T A 40 RE B kR

A fesh
10k 50 A% Zh 18 ¥ 8 B AT AR VR R 11-9 2R 5E

Vi §e 1% Shmt %

A Fe A 3l i D SR A0 RE T E S - D mEA b 0 BE S RE 5 ) B i ¥ ik g i BEL B RE D B
AP ERBAE. THA LRRERT, i R 3 CR AT ShilR) i F 38R & 11-10,



186 [
=
x 11-9  FR A8 i8R E mm’/s
HEF BB (100 C)
CER LIRS MR85 i R/ °C
-15~17 5~38 22~48
i 150~220" 16~22 22~26
Pt 193 ~257 193~ 257 386~ 536
i ¥ 22~26 32~41 193~ 257
F il 150~220" 22~26 32~41
A+ 540 CTHIE,
F11-10 EREFHFE X
E S 6 LR 7 PN BE B P A% B 8 LK BE ¥ PR A% 3 FF A% 3h
4 U 5 0.98 0.97 0.95
HE 58 0.97 0.96 0.93

Si 1~ 1£ =] J/AN KA +

. WS PR LR

73

H T A S R AR B, K /N RS A 1 D AT A U T Ak 1 T RS K . hy e O T
Befh L 91, 2 e A% s R nDRE /N U 8 0 B A A IR S, R B e 4 P [T IR 9O | EL 1T
W B R4 p, TR T M B R ICEAR o, , PIEBRTE — A8 K B2, i SORR S TR 9IS 45 1 56
o B 5 Sk e, G &) 1122 R & 11-23 fizn . H A, 1B 905 w5 U 46 © 78 8 AL AR %5 Tl
R IIHE R o




EA B G5 R AN RE IR P ESE 45 3, LI 11-23, I I TE K A5 Ak i, ™ 15 S
R B IO AE C s, MR B I GFE M 5 K .CH M =mife—H& B, Y/NERES
— N Ap,, R K58 LA —5E % 3h L e ad A, ZJ5 (AN R B ER P R ), PR A S T
BB 22 16— R 2 Hh B0 ) Bt T #88  fh , BD S RS BE/N T 1 o BT LA, B9 147 §0 6 2008 i B ARY
W LS S, M B ESERT 1 A RRIER IR E 43,

L K i ARG Sh G BE  R Ak

9 0 5 2 O 0« D) 0 T B3 7 o DL K /NG 0 B — 11— 7y 2 5%
(9-13) b, e LRI N2 p, 5 py AR B =P R A T
Py P2 P P2 PP:

b L 7 oy (ERRREAR . 30 R W, A foh 5 M T ik #8 1 1.5~2.5 5. [RINIG R B i
bR R A, S PR b2 B A ROR B SRR T, I 2 R — /N B k. @ 1 BB
XA R, R, @ AHASHE. @ RO, Sk #Tsd, kO HRFEZ
A ) 5% FBE 1 O R R 7

I3 DK 145 46 4% s ity sk a2 R O X opoO BE K U0 U R E B ORS E EOR B X T E IR 2 2
{5 15 90 14 48 1% 3 MY AR R AE 0 B35 TR, O MRS BOK, KR A5 Bl R A 32 B R .
@ FF W R B . @ I R — B R T [ R B A I (R R R [ B
&I,

F LA B2 A iR D I % S T AR BRE ) 32 I T fih 55 E PR P R MR R I E
b HtL .

1 B-ENBERREEDN, RTEBENEN P, ENHERN n,. BEMRHARE, BENT
RN DBALE, SEDWHERES—B,80 0, =2n, Y, KZKREEDIESBHNINE P/,

-2 5—EHSERANRED, RIFEENX P, EBIANESERST RO NDZMEE, X /NE
REFREN Doy, ) Loy JBRS 30%, RO ENAEANE TEFHREMSITSHNBER T, 1
BEAREATHEENHBINATHEENNXYRSENZ/L?

11-3 PRAXABEEREEEDP /NEEOFRA 45 NBRE, KEEHZNA 26310-570
[EW,P=4 kW ,n, =720 t/min,m=4 mm,z, =25,z,=73,b, =84 mm,b,=78 mm,BO%H),HEGEPF P,
FREBaINIXa] , MBIt BREEERDNRE

-1 EORAAERERRER) (,=3.5,P=3 kW,n, =50 o/min, HEREIHIINXE) , BO &), HiF
5,5 =21,/NEEEA 45 IBR, KIBEA 45 NIEN, ABESER dum Eo

11-5 BAAAEEEFEEERINEIT i,=4.6,n, =730 /min, P=30 kW, KEINO%RD, HEE
PEFEPE, BREWE R, 2, =27, KVNEEER 40Cr KERN, RIBESEN dum {Ho

11-6 NEEREENRY : SHSBWH ;, BHAXR? £ FI/IMER DB XBEB—ME
8.(D TTENARTARERIINABRI; (2) AREAUSNEENEREH/I: (3) ITENEEND
ERER;(4) SHRETRENENAE R,

1 BRANANEREEENNRDOOLRRRESOUR 11-7 BFR, ADBEEE 1 5EDNH

187



188 @ B1E

2 9EimaN F.A F.BR0P,

2

! —~ - 1
e —_— X |
w /
S

=

[
S
~_|

1 8FHE B2 K EDHhE
B11-7 4

11-8 ER1-780,5%2 iy, RBEEREEL 2 ENEREA N F, - BMaN F ,ANEE70 F .8
fERZASA,

11-9 SRANESRTHLRREZNSRFELM 11-9 BATR,HO: (1) BRERNAEORIELS
PONYE%FEAEFETEBLEREEHNBANTOER? (2) BRERES B NEIZIAMETERP
B R TE N aA8IEE?

my=3 mm, z;=51
- | 1|t
1 -‘I'- _/ Jr 2 T
x

X

// \\\‘

I 4

Bi=15° X X
3L,

[T iT-

/
my=5 mm, z3=17

w11-9

11-10 BRREMEBRFELERNE P=22 kW ,n, =1 470 /min, RO &), BN DD, B ¥R,
z,=21,2,=107,m,=3 mm,B=16°15",b, =85 mm, b, = 80 mm,/NEILH £ N 40MnB BHR, KEEMER
35SiMn R, ARZUIL A& HRE .

11-11 BRASRARNMELIER) P=10 kW ,n, =1 210 v/min, i, =4.3, BEHIKE) , NEED], PF P
HEE %/ EE A 40MnB BR, KIBFEA 45 PBR 2, =21, T ELBRNEBEED.

11-12 £ 11-9 B ARARNEREEE RSP, Bz, =17,2,=2, SRAAEEDHEE 4, =
0.98, (R RELEDHE 1,=0.97, HANK P=7.5 kW, BATRIRE n, =1 450 /min, SR T EIRK,
Wit 8RS BRPEBaRE.

11-13 BRAARBNBELERN S, +8,=90°,i,=2.7,2,=16,P=7.5 kW, n, = 840 r/min, FHEBF) V),
o), RO, BEAEPF PhH. EXSHEE, AAXV/NEERNZRIIZIEA 400 REBAEN, JITEL
&1l

11-14 EARBEHERENEGIYY, BB, BE%R5),P=1.9 kW, n, =10 t/min,z, =26,
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2,=83,m=8 mm,b=90 mm /\MEER KN 45 FER, KIEELHK N 26310-570 EX , AWEHRE,

11-15 SRNERHEL-NEEEELARSMENROWM 11-15 BR,ELNEL m=5 mm, §
% b=50 mm,z, =25,z,=60; A m, =6 mm,z,=21,z,=84, MEWI ENBINEHE LNERTEIR
KRR ER 3 NEREA B, XN RE. (BR:-HERENDEFRERRPR.)

n l ‘ X 2\
1L 111
Il

11-16 @ 11-15 B3P, ABBEFAENEE 3 0#EE 2 tRABND F. MEN F,.BQN F, &)
ERLRIHE [,




U AT 15 3N

§12-1 WH{EDHIE =FIE

5% FF 1% 2l S AT R 50 2R (P 12-1) 8 P T 4% 388 3 4 il 2 18] 1) |l 5% 5 sh # g g | 38
WSS AR 90° (B S — IR AT B
F, a1, WAL 3 73z B T 45 Fl bl
fr AL AR R

BT 15 30 1 3 B SR BB 15 B AR K Y 1% Bh
P B R E S T R AR S BN TR AR L
Hy AL B E @ AT ik 1 0005 ZE3h S fE shh il =
8~80, Wt 1% ol i 3 6k m AT S BURE R R
U E T O, WA RS G B W R ORI, A
g

FEICARBYANIG] , g AT R 23 Ay R4S S A (1] 12-2a)
MR ER A (A 12-2b) .

158 44 i AT e LW E T 1149 T AR S 43 Ay BT 2k oK
WAFF (ZA SRAT) R T SR (Z1 3R FF ) 55 .

Ze W) o] B K PR AT 5 0 TR TR MR A 26, T V) HI 71 96 £ 2a=40°, Jin T B 1 97 iy
T 8 o e A A A (] 12-3) o B UD B 5B, FE AL Tl 2 v T P9 Ok O 3 B R B
2, T T 3 BT W A fa 442 1940 48K T P4 Sy BT B oK (B B 4K

WOT LR IR AT 19 15 T8 , 7 3 B T 008 AT b 2 0 A TED P4 DR T JF 4, 0 5 WA AT Al 4 1) T P Ry
i R 2 o X R AT R LSRR A A R I A T R D BRI S T Rt A

FUR S —FE W FF A 22 A BEZ 4, 0 FI R A RER AT .

X T — MR A, W IR T GO (GGE T T AT IR R v, <7.5 m/s) (8 A (v, <
3m/s) M9 BIEREE (v,<1.5 m/s) fill i ,




B 5 48 4T 1% 2h 6 = B 55080 LT R 5 191

o e R A e

(a) (b)

SRR Pl 12-3 Bl o il 58] A i 4

§12-2 EBERBRAEINEESHNLART

B FE AT 1 Sh iy - BB B

L BB m MENA «

AP 12-4 PR il i AT 2T B T IR A B T L BR A e E . TR A 2
5 SR FF T2 ARAR DT B 2R 70 (8 T R AIE %8 U 6 6 B A9 22 1 18] B, TR 70 A2 B K T 8 4T 145 19 Y
HAR) 4 R s BT 58 0, BT LATE o 8] - 0 P9 98 48 5 R FF I W & AR 24 T P &R 6 48
AR BIWG A o WA FT A2 sh BB B AR UL eh )P [ R S ECRULAT E R O e, BATERM S 5
{2 < 5 T Sl 1) A5 o, VAR 50 TR ), L 5310 558 9% 0 s YRR o, S T8 PR T A vy, , D

m, =m,=m

£ 12-4

R m BIRRHE(E L3R 12-1, FE 0 M AR (B R 20°, ML T 0 HI 7T B ZA 4 FF U 1)
Fi 3 0 b AR, Z1 8% 4T Bk 1] T 0 £ R b e £

NP 12-4 PR, U T2 5 0 R S8 AR SF 9 [ AE B O W8 AT 2 BE R AR (SRR b R EE ) o SRAF
S B (PR AR AT PR BARLL ) o, IR 12-1, WS ER EREU 4, FR,



WZf“

F12-1 EAHBAHNEARSTHSH
m/mm | d,/mm 2, q m’d,/mm’ || m/mm | d,/mm z, q m’d,/mm’
1 18 1 18.000 18 63 | 1,2,4,6 | 10.000 | 2500
20 1 16.000 |  31.25 - 112 1 17778 | 4 445
YV 1 17.920 35 80 | 1,2,4,6 | 10.000 | 5120
20 1,2,4 12.500 51.2 ’ 140 ] 17.500 8 960
= 28 1 17.500 |  71.68 90 | 1,2,4,6 | 9.000 | 9000
224 | 1,2,4,6 | 11.200 | 89.6 v 160 1 16.000 | 16 000
’ 35.5 1 17.750 142 12 1,2,4 | 8.960 | 17500
28 | 1,2,4,6 | 11.200 175 S 1 16.000 | 31 250
- 45 1 18.000 281 140 1,2,4 | 8750 | 35840
355 | 1,2,4,6 | 11.270 352 0 250 1 15.625 | 64 000
e 56 1 17.778 556 160 1,2,4 | 8000 | 64000
40 | 1,2,4,6 | 10.000 640 0 315 1 15.750 | 126 000
’ 71 1 17.750 | 1136 200 1,2,4 | 8.000 | 125000
50 | 1,2,4,6 | 10.000 | 1250 . 400 1 16.000 | 250 000
’ 90 1 18.000 | 2250

iE: 1. ARIBM T GB/T 10085—2018, AR BT 51| d, ${F 2y = 2005 o L5 9 00 S 1 4

2. PR -REBAMWA 4, 7, GEBOLPEKRE 4, EHI BTFSEM ¢ /DT 3°30°, A 84FE A Bt

TE PR AT HE MR 90 I SRAFME sh b IR AT 4 FE B AE A S R2 M y NS5 T 93 58 2 5 1B A
L EISRTE S B, H P B BE a1 625 A W], B
Y=g
2. fBEhLL i, IRAT LB 2, ARG H 2,
MRS B n, Beud B AER R 0, NFHEE=nzp, X p A5 R BT8R

B W 0 7 S B [ IIK L % 3 A ] A S A 4 B AR B B S O B BN = %’io i3]
I, HAE S R
P (12 - 1)
Ry &y

EHERAT LR 2, =1.2 40 BEMBIRMEINE, TR 2 =1, HEDKEEML, LR
BRES VR EBCRAR AL K0T 2, =234,
WA 2, =020 2,02, MIEFEILR 12-2, H T EABBREKAERY, 2, AR/

T 26, HELAEHKT 80, 3 2, i K, &S5 RT K, W8 FF 1 BE o Bl =2 484 i, 3008 43 FF 11
JSE TG £R5 T B
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®12-2 @z, SHREY 2, MEAE

fEBh L i, i 13 14~27 28~40 >40
B FFL 3 2, 4 2 2.1 1
AR 2, 28~52 28~54 28~ 80 >40

3. WHFE R g TS

) 8 7R 7, S B BB m BRE R =, WA y %) A A
B EFHI A0 R0 AN AL d, RSB MR, ) LG RSB B K E . X T
Wi > 70 USRI A7 e, 5 T RT3 I A% bR R . R 67 ME GB/T 10085—
2018 o1, & —AHERCR 55— g JLA T 5 I 14 2% 0 M CEAR RF I, L 121,

U 125 7 2% , 86 T S T 50 15 0 K 190 50 4 J BB . I Oh 0 K 40 IR £E | 0
Wik SR p, R BB, 125 78

le‘ z,m Zl

tany=—=—=— 12 -2
w/“d] FRa ( )

d,
A, g == S RFE I I IR S OB L, B AR T IR R

A (12-2) AT, d, B/ (3K g B/ ), SRy BOK, A2 Sh R S B , (B A AT A I BE
PSR BEBRAG . G o A R AT AT IR/ INEY L SR FE 1R B 2, BORIT T IUBCK Y d, fH

4.k THT () ¥ B B v,

S A% 2l BIAEAE 35 50 € ARG, 147 8 22 18] th A7 8 0K B R X Bl Bl B o, T R PR
BEERT5 1] o WA AT B Jo S BE R v, SR B IR A 3 2 N v, , o BT 126 W] 44

v, = /vl +v; = m/s (12— 3)

cos y

P s BE Y DR/, o K T A9 9 R G O T R RO K LR A R AR B R R IR A R K

o,
92
C oy




5. bR a
=4 8 A (] 5 o0 B IR S I AR A AR R A% B, O BRI R
a=0.5(d, +d,)=0.5m(q +z,) (12 - 4)

B 3o 03 Byt FFs B oOFs 1T Aaf B3 -3
W EE BT 1% S LI INT S

PR

B WA AT A% 2 i, — U Se AR 48 4% 30 i 2 1T A A% 30 b 9 oK, 28 BRI AT Sk M 2, Fns 48
W 2, , SR P08 BETH 0 %E HH O BE o AR m, RSB E 5 , BDATAR B 3K 12-3 iH 53
T 58 B9 JL AT RSE (W RS2 55 4 R 90°  pn EAL 3h) o

) : hE AT 4= =h 1 1 vl oA ( %Az
3 R 8 ¥ £ zh /Y JL {a] ITH |\ =8

HEAK

- LR es LR o
BT BE R AR IR 8 R H AR d,=mgq d,=maz,
P T h,=m h,=m
Bk s h,=1.2m h,=1.2m
B AT O TOU R AR e kR AR d,=m(q+2) d,=m(z, +2)
g RS dy=m(q - 2.4) dp=m(z, = 2.4)
S5 0 1) 5 B, 98 0 i 14 B Pu =P =p,=Tm
(e ¢=0.20m
LB a=0.5(d, + d,)=0.5m(q +z,)

W AT AL Bl 0 B AR HE & 31 K. 40,50,63 80,100, 125,160, ( 180) ,200, (225) ,250, (280) ,315,(355) ,400,
(450) 500,

B 12-1 FEHAL S AL AT AL S AL 3l R G b, W20 R BUR TR m=4 mm k¥ z, =2 S+
Bl B 42 d, =40 mm, B0 40 2, =39 IH M HR RE ¢ B A v LWL OB o,
(1) W ERAK

d, 40
iR
(2) BHEA
m(12-2) 4%
2
tan 7=7=E=O' 2

y = 11.309 9° (B y = 11°18'36")

(3) &hHy G

a=0.5m(q +2,)=0.5 x4 x(10 + 39) mm=98 mm

Wit @ WA S5 R BOUCH 2, =40, Bl FER B R 0= 0.5 x 4 x(10+40) mm =100 mm, i 5] ik
1 5 FF A% S 4% 3 L B0, T ZEAE B RGN ARG B . @ SRR B AR 7 A VF R AR bR e b L B
I a=98 mm, @ TEABEMRITEEH AR T, 2% PO R R a=100 mm , H 4 & )8 56 65 57
KB ITHXE T W4 h o0 AR B 2 mm, VR T (A 2 T 98 AT ) 5 880 U0 % 48 %8 25 19 b0 By 98 mm i F)
100 mm, BIR AR5 5 . A QAL B T, WHLAR BT T 1.



§12-3 WRHEDNRIEREIN . EINE5S

31 42 Sh i) 0 808 L B b4 FHk §F

WAL S FERBOE XA K S B 5 E . B T 5% sh 78 0 mi el A 3 KA
XPHE B, A A (T TR R T S AR L W R AR E R T IRA AT R . TEHISK
el b, an SR BE K i R, 71 RS 1T 5 el R AT A% 3l i AR AR BB ) o 7E T X A% 3h s v i
FHE ARG AR B B AL R

BT 85 AT 1% 3 B9 45 20, SR AR BT MBS R A R R s T R B R
U E it B ME RE RO P B & B RE J7 o PRI 2R FH 40 4R 08 58 A 45 BT, 5 R S 1 6 4 T R A
AHAC

SRR — R BN S A M, E R IO E P A RS, X T/ 3 EH N5
FF % FJ 20Cr . 20CrMnTi ( B8 %k % 56 ~62 HRC ) 5 40Cr ,42SiMn 45 8 ( & 1 %k 3] 45~55
HRC) 5% JF R BEHI . — B AT AT R I 40 (45 S5 ik 99 8 ot 4b 28 (658 B S 220 ~ 250 HBW) , 7E
sk A S t&sh b, ST AT A S $Ab #8538 ] R 85k .

fEEZ M S R RATE s b W% 5 10-1 8 81 (ZCuSnl10P 1) il 1% , & B HLIE A Fn i
BEYERES , VP sh ATk 25 m/s, & TUIHIIN T BH 5. ERNBE 0, <12 m/s 1
Wi s, T RSB REME 5-5-5 8% F 8 (ZCuSn5Pb5Zn5), 10 -3 41 H #i
(ZCuAl10Fe3) 5 /2 % 1 58 JE , 5% 15 M RE 4F it o o (O B, (ELDD I 1 BB 22, DU A& PERE A In sy
HW, BT v,<6 m/s Wf&5h, fEHEEK (I v,<2 m/s) 1% A, a] JTBR 58 5 2 8 K
PEek . R ARt nT S e B 58 8 e A Rk AR .

5 RIS 50 1 25 1
45 F 20K 22 ORI O L — £ B T A 127 BT

Y e

z, =18 28,6, =(11 + 0.06z,) m
z,=4 if,b, = (12.5 + 0.09z,) m

S 5T LU AR AR (1] 12-8a) (HOB T WASTEHMA R , MR RT 59 8848 08 # R
R GG, B BB AT 5 R i & , T 588 W sl e gkl i (1] 12-8b) . R G4
A, A7 B G ] R RO A, O AR R SRR L, UG i 5 A 3 b 4~ 8 NIRET, R
T T REAL R R AL O 2R 1o AR B ) — A% 2~ 3 mm X FRES T RSE AN K
TAF IR E AR BN T o % PEl -5 %t AT R Bl FL A R e o 3% £ (1 12-8c) , Hh T 3%
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\\)‘\:

PO, % T RO BOR S5 7 2 i B 7 5 o X T Bt 16 i 45 58 , W 7 # Bk fe

B B PEE B R (18] 12-8d) .

(2)

(b

(c)

—

h
| iJ

i

VA

\

%

.
S

7
%

%

(d)

\%

—_—

7

W FF S 8K 2, 1 2 4
WA TR B (MR ) d, < d,+ 2m d,+ 1.5m d,+ 2m
WY B< 0.75d,, 0.67d,,
AR T AR 0= 90° ~130°
BERE c~ 1.65m + 1.5 mm

§12-4 ERIBIFENHZHDH

J

SR RT 1 S0 0, T 5 05 40 0 B 1 PSR R G 7 161, 5§ 52 A 24
7 T 5 AR 7 0P 129 7 4 4 9 -
FF P 55 0095 1604 22 96 FF0 17 0, M 96 0 55 A
HNERPAT LA DU A6 0 % 7 0, L4445 1 2, B 98 TA Af
FPRHT A1 17 8846 7 5% 17 16 7 98 7, B8R 0 0 B0 |
75l [ % e S | 2

53— 41474 -4 10 17 60 07 o« AL 9488 10 o 6] F 2N
LEARHT R ERE 90°, (N AL T AL MR AFRE 12-9 T o
R 7 o HERE I, 48 0552 50 5 U L), 30 4 5 3
716, LA FAAE M T8 (005 T L, A0 6 511 38 1 2, W 50 4 52 A 0 e 4 1o
i, B 4 1

ST 4 20 6052 1 400 R RHAE 50 0 0, 06 B0 L 90 1 0 ', T 5o = A4 77 18 10 5
S BET F,L BE ) F, R Fo LI 407 7 BTN 1210 B . 4454 i
S5 052 6, O0°RY , AR V- BE 45 ) 10 5, AT IR 1 ., % T M A ) L, (87 o A
W ) P T AR R ) P (57 MU s SRR 11 F 6 FRRAR 510 01 F o, 98
1% E AL, B

S FF LA ) Fo=F,==" (12 - 5)
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2T,
855 FF- % 18] 1 By =Bae=r (12 - 6)
B T 42 60 ) F,=F,=Ftan a (12 =73

R T, 80T, 205 0 R FEWRAT A e BRI, T, =T i,msm AIRFHE S RO

(a) (b)

§12-5 REHEWHFEDINEETE

IR FF 16 3 B TSR 5, R 40 40 0 4 7 A B 4 6 B L, 0 45 803
P R4 R e, T 6 04 40 75 B0 FLA 24 2,580 B A % s (UL AT 185
BRIE) o 0 TR 30, 4 S B B K T, S B AT R
b, 5 A B R FT (O IE o % T RS 3, AR L7 P390

— . R U i 9% OF Bk 5 KL i 3T

1. #HHEAK
8 s A T8 5 2 A o JBE AT A b 2 2 O R, HE i JRE R 2 50N

K.\TZ
UH=ZEZ9 7-{{0}]] MPa (12—8)

3 ZZ ("
a = KATZ( ) mm (12 -9)
[UH]

X a HPOLE, mm; Z, AHHMEZEAHERR . RS HS FH XA 2, =150, W5
575 4 SR R EL T I Z, = 16052 Sk 1 ol 3R 8K, FH LA 28 1 4 ok 2 A BE AN 25 iy R AR X
FE b % 55 o B O, R RAT R H AR S P OBEZ H(d,/a) B 12-11 B, —d,/a=
0.3~0.5, BUMAR MK, H MR E, HIRTFRI R K, IEHER K, =1.1~-1.4,F
il AT FABEIRE & (1>35 C) R &R LK, BOKME .

Bt Ay




3.6

3.2

B R,

2.8

24

2.0
0.20 0.25 0.30 0.35 0.40 0.450.50 0.550.60
d]/a

g 12-1

2. VPRIEEARAL S [0y ]

Xt FHEH, TR 12-4 BB T E R RORER, L ERRBOPA R KRG AR
Tz b 9 8 T BC A 5 AH X B OG, HOME N A R 125, b AR ko R AT IR IR S Y
i <=

B (12-9) S B BE o J5, AT i T 91 SORLEE Hh AT 20 B LA d, AR

d, =~ 0.68a"""

2a - d,
—_ (12 - 10)
Z,
PR 12-1 EEIRHERE m J g d, BFIEUE.
X124 SGEHEBRRNTFHAEMENo,] MPa
& FH 1 8 3l R B W AT 7 T R R
W %6 4 Rk L3RS

v,/ (m/s) <350 HBW >45 HRC

A <12 180 200

10-1 69 % 4 von
4% @ m <25 200 220
By A <10 110 125
5-5-5 g

Ll SR <12 135 150

F12-5 SSRGS WMBNITFEEMNE N0, MPa
W v,/ (m/s)
LR R % FF B4

0.5 1 2 3 4 6 8
10-3 & F 4 e o ] P 250 230 210 180 160 120 90
HT150 .HT200 B 130 115 90 — — — —
HT150 V& 4 110 90 70 — — — =

© WATREFH KN, TH &P oy EREAR 20% .
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S 48 D HU il Dk O 9 i 5

B e B TE B AR A, HL DG AR it i, BRSBTS R R U AR M AR R . — S
AR R AE I R AR U8R, LR R 0

1.53K, T,
ogp s —F., = [o,] MPa (12: — 11}
d,d,mcos y
Huit A= h
s 1.53K, T,
md, =———V, (12 - 12)

z,cos y[ oy ]

Ay MIRAFSREAMA,y= arctan— Lo, | a5 F TS dh Y /1, MPa, #F % 12-6 11 &; Vs,

FREE VT M SR 2, = 7P 118 B

cos’y
HURAG M m*d, (A 12-1 n[HhE E3R),
F*12-6 WBRAOTAZSHMN o] MPa
U 56 A ZCuSn10P1 ZCuSnSPb5Zn5 ZCuAl10Fe3 HT150 | HT200
Wl r g | WG| BRAGE | RS | SRA%E | B A%E | SR A%E b 4 5 1
B T A 50 70 32 40 80 90 40 47
XU T 30 40 24 28 63 80 25 30

ST R 5

ST R A, SRS TR, A5 32 0 e e A R R I R, WS R A AR R S AR 3. IR AT
PR PR LN TR RIRIE LY ] .

tylm o F w5 F 54 B 5
F.lU F.I

Yll = Gy ? le
48E] A8E]

Y=,/Y, +Y, <[Y] mm
P E A FF OB BB R, MPa, SRR AT £ =2.06%10° MPa; 1 S % FF fa |5 A5 i 157 1

4

Td,
", e s U WA S S BE, mm, #) T BB AT HC 1= 0.94,; [ Y] B 7F AT 8 ¥, mm

[Y]=d,/1 000,

G 12=2 BB S LK Bh i B G (R A 0 R R T B AT A B i PLII R P =55 kW, B
#n, =960 r/min fZ 8 L i), =21, B V£, o) o] 5%

1 SEFRRRIOIE 6 N
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WAAT T 45 B, ZR VK, T 1 S 45~ 55 HRC; 85 56 A1 8% 75 4] ZCuSn10P1, Bh B4 5 ,
(1) ¥F FIFERLN J7 , 253 12-4 18 [ o, ] =200 MPa;

(2) RSN, AE12-618[0,] =50 MPa,

2. FERRWRAT SR 2, AR TG BIACR ¢

Hi,=21 % 12-2 0z, =20 2,=i,2, =21x2=42;

Mz, =2 # % 12-8 11t n=0.8,

3. HE AR EL A T,

T

P Pyi,
9.55 x 10°—2 = 9,55 x 10° —2=

n, T

2

. 5.5%0.8x21
9.55%x 10°x—""""" N.mm = 919 188 N  mm

960
4 HEMMARK, LAHERR Z,

BOK, =1.2;8 Z, =150 HE %5 4) .

5. WiEHEMARY Z,

B d,/a=0.4, 8 12-11 18 Z,=2.8,

6. IHHE PO a

zy 150 x 2.8 °
) = /1.2 x 919 188 x (7) mm = 169. 44 mm
(o] 200

7. HEREE m RN, W ER R ¢ WATFFRRM vy PO« EBH
= (12-10) 74
d, = 0.68¢"" = 0.68 x 169.44""” mm = 60. 66 mm

_2a-d, 2 x169.44 - 60. 66
T 42

R 12-1,50 m=8 mm,q=10,d, =80 mm, d,=8%42 mm=336 mm, = (12-4)7%
a =05m(qg+z,) =05x8(10+42) mm = 208 mm > 169. 44 mm

m mm = 6.62 mm

2 fish R BSR4,
M (12-2) B B A v =aretan %0:11.309 9°

8. AA% A ih o AL
(1) BRI R

42
HER I £, == ~45
cos’ v (cos 11.309 gey?

AP 11-818 Y,,=2.4,
(2) %% 1 AR 45 17 )

_LS3K,T, ) 1.53 x 1.2 x 919 188
" d,dymcos y ™~ 80 x 336 x 8 X cos 11.309 9°

X 2.4 MPa

Op

~ 19.2 MPa < [o,] = 50 MPa

5 i 5 S R
9. WA TR BE T (W)



§12-6 BB EDNYE. BENAFEGIHTE

O N E -

Sk gL sh2e o, A KR AT 14 3h Bﬁi&%@ﬁz%ﬂﬁ:%ﬁ%%ﬂ@ﬁ% N, HRBCR 7,
LA K JE A5 Bl I W il B MO B o HoP,m,m, = 0.95~0.97, m, AT AR 4 R BE 14 3 19 2R

ARG,

WA AT B, WA A% B B8R N

n = (0.95 ~ 0.97)

tan y
tan(y + p')

{12 = 15)

KAy WIRITFREA;p" WU BEEM p' =arctan [/, Y EEERK S FESRITEIH B,
FRHEIR A UL S i sh 3 B A Ok, I3k 12-7,

sz B
=

BEEAZY MY EBEERp
535 4k % 7 il T 5 W
8% FF 147 T A E >45 HRC H At 175 52 >45 HRC
W v,/ (m/s) ¥ 3 p' J P’ ) o p'
0.01 0.11 6.28° 0.12 6.84° 0.18 10.2°
0.10 0.08 4.57° 0.09 5145 0.13 7.4°
0.50 0.055 3.15° 0. 065 3.72° 0. 09 5.14°
1.00 0. 045 2. 58° 0.055 3. 15° 0.07 44
2.00 0.035 29 0.045 2.58° 0. 055 3.1%"
3.00 0. 028 1.6° 0.035 s 0. 045 2..58°
4.00 0.024 1.37° 0.031 1. 787 0.04 2.29°
5.00 0.022 1.26° 0.029 1. 66° 0. 035 2¢
8. 00 0.018 1.03° 0.026 1.49° 0.03 1. 72"
10.0 0.016 0.92° 0.024 i, 3%
15.0 0.014 0.8° 0.020 1.15°
24.0 0.013 0.74°

I 1. BEHEEKF 45 HRC W8T, 3 /7 o (R 45 0 1 B8 1 R 3 5 0 A3 R i R 1 L o
2. SRESHR N K S BRET, TR C B AN S 0

A (12-13) A AL K SRMA y ATIREHCR, MERHZ L8, BFBRMALIKR, &

51 8% FF i T A, i B R y>28°m MR E AR D

y<p'if 83 B A A B, (HBRMRE (n<50%) . BAER, FERSNZHT p'H
F) ke 3h AT REAR K, PR It AN B P % A £ 3 ) 11 B R S B ), 76 B 35 6 1N 5 n 1 3

*E,

ik v 9 FF A% 80 1 SRR, TR 12-8 1.



* 12-8 @RI EHE » HEE
n
41
M A& z) FAL3)
1 0.7~0.75
2 0.75~0.82 0.6~0.7
4 0.87~0.92

- WiFHE shi) i i

855 FF A% s B T 3R A (AR TR R R R AR A R 15 ShBOR K B FEIR, O Ha
Rtk L R A TS S AR . — R AT A% 3h T W Tl 9 S O L-CKE, 8 R A i A
L-CKE/P, ¥R ol %% 12-9 1

% 12-9  SRATFE A MM B ERIAA L

WBENHEE v,/ (m/s) <1.5 >1.5~3,5 >3.5~10 >10
B v,/ (mm’/s) >612 414 ~506 288 ~ 352 198 ~242
v,>5~10 m/s
g 5t v, <5 m/s P v,>10 m/s
SR R d )
T T A —_— Rl RE B
i e

FE IV 0 0, R TR AT T B A i A o (E AT AGE T 0, >4 m/s B, OB
AN O R AT A TR bR R B AR Bl R TR

L RS S B 5
H T 08 4% B RCRAR R R R, 2 AN B R, x5 R AR A R T R T R, T
B T AU R B 3 BB A o PRt X A A PR KR AT A B B AT O TR
FE VA A% g b, B0 58 o A8 7 HIOR , BOR AR AR B ¢ (°C) A B =S SRR ¢ (C) Z
FA M SLVFHE, B

1 000P,(1 —m)
A = 1 n
a A

R A HIRBERE, Ar= t-1,; P, HIRFFAEE DR kWsn HEBHR o HREERRE,
AR 4 A D B KA, — BB @, = 10~ 17 W/ (m® « C) ;A g B, m”  FE R IR AhRE
25 ASHE A TR A B R B0 o0 A ST AR, X T AR A L O R R i B 50% 3T
[Ac] R 22 FRVFE, — MR 60~70 °C, FF R fH IR ¢(e=¢,+A) £ F 90 T,

SR 5 IR 22 SR VR, ATOR AT R e A T -

(1) #EmEmB 5B ARS8 HBUR EA

(2) mREAERRE EWRFF A R B KU (B 12-12a) , SC76 48 i it P9 3% B g 2
Ak (I 12-12b) , s IR R 20 (B 12-12¢) .

< [ At]

(12 = 14)



D 203

B A1

UR 32

1212 ST f S B R T 2

Gl2-3 BT E A 12-2 WFFE SRR . FE MBI A= 1.2 m® 35 B R T
i (1) AEXT 3 20 B
- wd,n, B T X 63 x 960
" 760 x 1 000cos y _ 60 x 1000 x cos 11.309 9°
(2) MEEHMA
H% 12-7 %18 p'=1.547°,
(3) BtEshax

m/s = 3.23 m/s

tan vy tan 11.309 9°
n =09 ———— = 0.96 x = 84%
tan(y +p') tan (11.309 9° + 1.547°)

(4) HWHitH
W oa,=15W/(m®-C),0
1 000P (1 -=m) 1000 x5.5x(1-0.84)

At = = C = 48.89 C < [At] = 60 ~ 70 C
aAd 15 x 1.2

12-1 & AH 12-1 IR R IRT .

12-2 Q0RA 12-2 BPTR WM ED),7,=20 N+ m ,m=4 mm,z =2,d,=50 mm IR z,=50,1&0)
BINE AR 7=0.75, WIEE: (1) RWEHED; (2) WITSWIS EERDBA/NIEE,

12-3 W0F 12-3 BHTNBATF DB ERIEDNAS, D AE L EOEEE 5, WEA no
(1) MiEPBEH MO A D HEHE , HBE WM EDNERE AR NED; (2) ERPRES
EHEO8SE,




204 E128 @D

124 @t — BRI HINE DR RE R BIRB. BEIIEN 7 kW, EEH 1 440 /min, IR0
HSEIR Y 80 /min, B VIR, BEOET. WM ZCuSn10P1 55, WAVEHS  ATIEA 40Cr, RE

B,

125 —ERRIFRRE, RIFWIE P, =100 kW, EHRHE —= X =
n=0.8, ZPHITIE, REHFEMNX TWABNB(SFRNRET / !
W BREDRTNRRRENEA. fﬁ

12-6 FHRERABERITFETD, 08 12-6 BT, S0 m= '

8 mm.z, = 1.d, =80 mm.z,=40, B EEED=200 mm , G (1) R | /

YW EA 1 m, BHNUEZRZDE? (2) RHISREBNSEEEAR
/=018, ZHUDRESBEH? (3) BEW W=5 kN, FENBINND
F=100 N, FIREBOKE | 22D

12-7 &M 2-2 R HIREN/ATRYT. RREHBNE i 12-6 &
& d, =70 mm, HEHRIEE) TIFE,

12-8 —BRIPIFBRBAAINER P, =3 kW,z, =2, BEBRBRAN o’ ARFHRE, ZENA
20 C,duEBEESRHEERER.

12-9 —FNRMHED , RBINE P=5 kW, IRFTILIR n, = 1 460 r/min, L7JtE i, =21, HEF YR, 20
&), IERRT WMEMBEHRERETER TS H, [(B1 - OREX 12-1 A& ¢ B, BB (12-2)X
EEEH v.]




W & sh A 5& 1% zh

A% B AN BE A% S 8  5E  o A)BR EAF (rF lBE ) % 8 02 g A sh T 9 i T R R0 B
BRMAE . EXFMGE T, 5 HTZ 006 84 30 A L, B 0T R A S50 5 R 5 R 55
fenio PR, f& sl Fie i ghdu = % e zh

813—-1 TWHIERMAIEEIFIN A

WAL shdE W R Eshi | ONsh R 2 MK RAEWR ERIIEN 3 BT (/] 13-1) . &
HE O B ok BRAE N AR b, X i BT 32 B R BR S R AL D, B - R A 3 Ak e 1] 7 A TR
T30 FE B I I A0SR A -5 T S Mk e (] ) P R ) s A gl B — 2 [0 e, AT £ 38— S )
iZ BT,

bR EE AL Sl He R BUEE R T 40 Sl VO R R R (G 2l IR )
S=RE, WH EHRLW, CRTWE R, T HITAEREAR, & §13-7 F
g i

S B A AT O e PR TE , AR A B IR TE N R TS R G ik (B 13-2a) 5V ARG
2R T Ay 26 B T, A G T T 5 e ) 00 A Ak, TV R T AS 2 Mk
(E13-2b) o H1 TR 0 4 8O0, 047 1 AR R I, V77 A% 3l 88 o7 % 2l B ™ A 55 K ) g
B R A BRI A T B8 o 2R DAL 7 88 40 DA B N AT L AR S BE AN ) A, L
TAEE 2B (B 13-2¢) o R SA P 1925l 5 J1 /0 A0V Al i) B B8 0 R S5
mER T AR B KT L EREEM B BN GG B K2 SIHE 0/ & T 3
E iRy




206 #13% WHEHAEED

W A% s 32T 9 S A7 R L g i A )
M, X EshR IF O f53h, & 13-3 Fr
N, 2 ik B O B E (A, A S il 2 1) 0 B
B a FROMHOOEE . WP ROR B EE 5 S B Al AT
S ARh s, A EWiEasn -4 HEE
SR, Bd, dy, SRR/ KA R AR LN
R A S A £

a=m+20 o
dz_dl
H o /N, LA =sin 9= 5 A KB
a
d, —d,
a =Tt rad
! 15 & 1)
dy = d;
o a = 180°+ % 57.%°
a
A+ ESEHTREROM o, " SEHEHT/PMIRAOMA a,.
GIEN
L =24AB + BC + AD
= 2acos 0 +%(d| +d; )+ 0(d; — di)
\ ] 2 l_d' A z
DL cos 0=1-—0> & 6~ RA L%
2 2a
m (d, = d,)’
L~2a+—(d +d,)) + —— (13 -2)
2 4q

it A% Bl AN % e i A AT AT K B AR A b i S AR — Bt (e 205 B K AR T
AR IZIVE O T T |

AL W A s R T R OB A R T BRET 1 (R A A AR n L Sh LT HE L 2
#ah (P 13-4a) , S SRFF Ko 8RRk 1 U S bl Nah 2 #23) (1 13-4b) . ATHEEH T




S

KPEEAAKRYAE, FEEHTFTEESZIEENAE. AP OB, T RHA
Aok BRI E (E 13-4¢) , ERET LK ER 2 EEW L, UIEIEHIKE,

WSS R @ EHAFROERKNES;Q A R, iT g i %
Wt 2l ;@) i #ET A7 55 HF 40 18] 2 B FT W, 4T 0 BB AL B 2 R, {8 AT B 1k 8 3R Al
(@) 2546 fa7 B, WA fIG 6 ,

WEMMHRGAE: O EHMAABRITEK;Q TEKREEE.Q B TFHHBEH(L
§ 13-4) \ AREARIERE & A ZERESI ;@ W EmEE;® L8R RK.

WE,ESEN T /ARG, Bt Ve &), — MW E N v=5~
30 m/s AE B i< T AL R K 0.90~0. 95,

I ARV AR B B R B K R B D (H 7 2 il A% sh B s B R, F AL sh AR AR
AR

§13-2 FEDNZHSH

QT RIS A A DL — RE B BB o R AR §E o W AR A R B B R A T AL N
Fo(18 13-5a) ;f&hint, i T4 5 58 i 8] BE 4y 94 A, 4l 9 30 9 P 0 A A 45 (18 13-5b)
SRt EShRR M —, B Fo N3 F, FROEH L F, RRAH W5 — i M h
Fo BN Fy FRARAL,Fy, AARAHL S . BEIREH M ERKREAZE, W EAH S rEme F -
Fo 55T HL b & Fo-F, B

1
F{,=?(FI+F2) (13l= 3

F=F -F, (13 = 4]

BJE S FON) 7 v (m/s) Fif& 8 DK P (kW)
ZEIB KRN

Bt R 2 2 B R A ) AT SR, ik e /Fz
i {4 OB E ) F o B
{

Fv
P =
1 000
B LAV A5 3 R ), o3 b v 78 BKE T 0 B R
NP F, SR F, MER, WA 13-6 fif

(13— 5)
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TP E AR — OB dL X R dao BB PR B9 B S 70 51 F A F+dF,
W A OB IE TR o8 dF 4 S5 3 T ) R BREE4E 1 0 fdF . B AEIEW KB O, i

i ) FY) [ 4% H) B 8 45

d d
dF :Fsinhzg+ (F+dF)sin7a

da

d
fdFy = (F +dF)cosTOL —Fcos;

d d d d
B da R/, 7 B sin —"‘z—“,cosfz 1,303 — ik dF f,%tumzcmm%

2 2
dF, = Fda
fdF, = dF
il TR
LA
deFF = | fda
In = fa
Fz
[ @ SURIE /UL UEOD IR
il =g® (13 - 6)
F,

A f R S5 e R AR K o N R A radse 5 HARXT BV IK e ~2. 718, X
(13-6) J& Fe P A e 8 A B 4 X
Bkf# F=F -F, fiz{(13-6) 1%

1
(13 =7}

1
FzFl’FZZFI(l_.?)

F A PR - 98 R A i () 498 R B 8 AR %, I T B e i A% B B R AR 1 0 B O . R/l AR
WA o, NTRFREA o, BOHEF LI P REAZ R R & e, X (13-7) PR o, .

V it g 5 VAt s B A S (BRI FE R R M E DR R F, LI 13-7) B, B AT
Bk g1 Fy WA . P gtk BREEHE 1R Fy f=F o f, TV a7 #tk FREE 8 1 4



Fof=—2 il Y [Fo

sin — [T

EWJ:so?bV%i’EE‘J%%ﬁi;f’:f/sin—‘g-,jgg i

BEBRN. BR, f/>f,MEHMRZHET,V @
WHREfG W B K M Th R, s & i, 15338 4 [5) o % [ 13-7
B,V s S R,

Sl YR A ARSI RE LB R (13-6) X (13-7) R A T V #ifE 3,

§13-3 FHINASHh

e st , e R DU =385 4K
IO $uR 1L SUE s Pase X VE AN

F,
E-SUETANWA] o= MPa

F,
*’Aﬁlﬁiﬁﬁ g, =7 MPa

Rrf A B R EE A, mm®,

2. BN RN A

B srad e, FE MO B d EFAME LN
(1 13-8) 4

2

dF, = (rda)q— =gv*da N
‘ T

A g HFRBARETRR (KR 13-1) , kg/m;v N
B,m/s, WELOD NTEZMINBE Mg SN F, h ik
Bt E& BT

d
2F sin 7(1 = qv’da

da da
HY sin 5 5 Ly

F,=qv® N

B0 REATEHER & Z s s, Hi s RPN DAEM TR 2K, &L
BLIE 1 R
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Ak 47 BE (4 = TR OF 44 =}
# 13 = WH1E S A 8L 1% 5

3. 5 )
M S8 A AR I BRI T 7 A 7 R . Ve S Y A 139 B R . BB RE S
A SR AR 1925 BB

B 2yE MP
LT :

Ay WP EZ S EANZ M E B, mm E s R MPa;d AR B AR (XY
VR, d HREAEER, L §13-5) ,mm, BR, PR EARAAH O, HF EPISE b 125 i R )
WA

P 13 =10 Firs Ay (4 B 3 43 A5 16 0 , & #00A1 N 0 B9 R/ AR 51 s A 4% ) 2 (B
HR)WKERELR, HETH EEELBEP, HEZEN S RN RKEREZDS /D
A Y HE Rl AL B N

R0 R B, % 55 i 2k O R AGE A T2 R RN T B o JN=C, R m [ C 5T B R
FbE A 5%, N R B 6 34 i R B

B v N (m/s) L ﬂa%f’t(m),ﬂUﬁﬂ%%?zﬁ%Jﬁ%ﬁﬁ(%%ﬁ%)ﬁ%o B
B3 am Ry TCh) R ) A 36 B K ECh

N =3 600kT —
L

kAR, — M k=2, Bl B S 5% — B A 52 A T TR 3R

H AT, R R S R T Y 55 A o

B 13-1 — AL EHEINE P=15 kW, v=15 m/s, WAE/DNH WA M «=170°(2.97 rad) ,
R 5=4.8 mm L b=100 mm, H A F p=1x107" kg/em’  Hi 5 40 i ] (4 BE 8 R 8 f= 0.3, R
(1) £ B H1;(2) B Mahdif15(3) BOAEHPEIRMBL A (4) Bl MR/ (5) 1ERALEH
EWES,

fi . (1) figry IR A



1 000P _ 1000 x 15
v 15

N =1000N

(2) Bty At
E efa — eO.}rl.‘)'l = 2.44

mR (13-7)1%

e” 1 000 x 2. 44
¥ = e = N = 1694 N
e* -1 2.44 - 1
1 1 000
F, = F = N = 694 N
-1 2.44-1
(3) B.L A5 S
- B BE R
g = 100b8p = 100 x 10 x 0.48 x 1 x 10™° kg/m = 0.48 kg/m

LN TSRS CF ;S E v )
F,=q" =0.48x 15N = 108 N

(4) P RIS
Hs(13-3)

1
F, =—(F, +F,)

LT A K @ 211

A EF) B s 7 T 5 5 T () 69 T T 980N A% B RE D BRARG, S T AME KRR R, BT WL D B A

1 694 + 694

1
F0=7(F1+F2)+Fc=( +108)N=1302N

Mt R (L R E A1 1 000 N B, A B Ak 4T 3% B
TP AE/NTF 1302 N,

(5) 1 Fil 76 il I 0 FE ) Fo Fo
WP 13- 11 B, 6 1 B L TR <5
Fo

. @ 170
F =2Fosm7=2Xl302XsmTN

Q

| 13-11 fEHTER LM

2595 N

§13-4 THEDIRIREEE ETLLFITBERR

— . W AR HEhE 5Lk

FBEHT 32 L ) Bt = A 0 S A e I 0K, BORE B B AR B ey e e . T KA EA S £
R AR RS SR ERMERN (A 13-12) 458t Eshient , 25
F, W F, 8O0 B S 0 B Z A 8], B 5 T A 2 12, & S0 2 N T £
B 8 [ A L v, , M AEH e M Bh e i LT 2R il B, SR F, R A9 SR K B
B, R T A E N B AR R g b AR e i A AR G B, S BON B R Y R v, E TN T
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gl
v, > v,
XA AN MRS R . X T8, e
B AT R R B, SO T EOKHES G s b5 &, B A T
AR ARSI ( § 13-7 BRI E SR o '
SR SR KN AT B R £ kFRR , 4 13- 1

LN wd,n, - wdyn,
v, wd,n,
et
n, d,

T4 - 1 = B
M B #E e

py =12 (13 - 9)
— B,V HAE B IR B £=0.01~0. 02, 7 — it T\ A& s o] Z B8 Rit,

L TS

24 A A T R B TR K T 5 S s H G () i) A R R 4 O B, T S A R R DR AR
BERAN W, X — BRI AT H . RN BN EMBDN, BT 2 R AT/ R
b ATHPRE BV BEBUMR] , B B sl R B, 7R B I RN 2 B R R A AT . A, il
B 7 A AT T BLGCAD T L RE S AL A R o T 4 4R o

§13-5 V &Mt

VWA AEE VA R VA VO R VAl R VRS S AR o il Vv
WA VAR AT EEAREE VAR VAL st . 5 R A R R
5, #94% B GB/T 13575. 1—2008,

. VAl

Vol TR TR R R A AR, UL 1313, SRR R S BB B K H
T B T RS JBE i ) R 32 25 i B e R0 T 4, b e RTAR LA 6 T o UL A e
ML, B EWTRRGE AR TRE A, DAL R AR TR AL 25 4E iR 41
Y , B B 7K BRE S B

W 13-14 Fi7R , 2470 2\ 1 25 b i e P R R IR AR AR W R R T K &
T LR B B T AR A TS T HY T TR BE B AR O Y BE (b)), T A2 YN 1 S B 3T R AR
R,



—
92929207070 70-0-4-0 974"/
\s?o'.b’o?.’o?&?&b'&?‘? o

T VAR Vol AR R R A VR B S AR VO AT D R

RS, Wk 13-1,

fihas

\
%
»

il

(a)

(b)

ey W 0 98 =1 B K R
WFH VA | 42 VH b,/mm b/mm h/mm ¢/ (kg/m)
¥ 3.3 6.0 4.0 0.023
V4 8.5 10.0 6.0 0. 060
(SPZ) 8.5 10.0 8.0 0.072
A 11 13.0 8.0 0. 105
(SPA) 11 13.0 10.0 0.112
B 14 17:0 1. 0.170
(SPB) 14 17.0 14.0 0. 192
G 19 22.0 14.0 0. 300
(SPC) 19 22.0 18.0 0.370
D 27 32.0 19.0 0. 630
E 32 38.0 23.0 0.970

fE Vs b, SHTACH VT SR b, FEXERL AR HAR PR N S HE AR (LR
13-11 [ffE) . VIFEMEMKEN T AT HREEER LR RERERNEERE L,

VAR BRI L 13-2,

& 13-2 V KE L MEKEBIERY K,
Z R AR B #Y C#
L,/mm K L,/mm K L,/mm K;: L,/mm K,
405 0.87 630 0. 81 930 0. 83 1 565 0. 82
475 0.90 700 0.83 1 000 0. 84 1 760 0.85
530 0.93 790 0. 85 1 100 0. 86 1 950 0.87
625 0.96 890 0.87 1210 0. 87 2,195 0.90
700 0.99 990 0. 89 1370 0. 90 2 420 0.92

213



Z % A%l B #J CH

Ly/mm K, L,/mm K, L,/mm K L,/mm K,
780 1. 00 1 100 0.91 1 560 0.92 2715 0.94
920 1. 04 1 250 .93 1 760 0.94 2 880 0.95
1 080 1. 07 1 430 0.96 1 950 0.97 3 080 0.97
1 330 1. 13 1550 0.98 2 180 0.99 3520 0.99
1 420 1.44 1 640 0.99 2 300 1. 01 4 060 1.02
1 540 1.54 1 750 1.00 2 500 1.03 4 600 1. 05
1 940 1.02 2 700 1.04 5 380 1.08
2 050 1.04 2 870 1.05 6 100 1510
2 200 1.06 3 200 1.07 6 815 1.14
2 300 1.07 3 600 1. 09 7 600 L. 17
2 480 1.09 4 060 1.13 9 100 = 21
2 700 1. 10 4 430 1. 15 10 700 1.24

4 820 1,17

5370 1.20

6 070 1.24

5 VAR L, TS AR R, ARV 0 RO, R I BOK, L  AT A g Bk
Wz AR PRI, BORERBE Sy ol R 8 1. 5~ 2.5 %, 3& A T sh ) Kim CERAZ 3 K E R
B, VAR L, W& 13-3,

F13-3 FEVEHEEAKEL MHKBERY K,
K,
L,/mm
SPZ # SPA # SPB %! SPC %!

630 0. 82

710 0. 84

800 0. 86 0. 81

900 0. 88 0.83

1 000 0.90 0.85

1120 0.93 0.87

1 250 0.94 0. 89 ' 0.82

1 400 0.96 0.91 0.84

1 600 1. 00 0.93 0. 86

1 800 1.01 0.95 0.88
2 000 1.02 0.96 0.90 0. 81




§13 V 5 E 3818 @ 215

L5
K,

L,/mm

SPZ %Y SPA # SPB %l SPC #l
2 240 1.05 0.98 0.92 0.83
2 500 1.07 ‘ 1.00 0.94 0.86
2 800 1. 09 1. 02 0. 96 0.88
3 150 1.41 1. 04 0.98 0.90
3 550 L. 13 1. 06 1. 00 0.92
4 000 1.08 1.02 0.94
4 500 1.09 1. 04 0.96
5 000 1. 06 0.98
5 600 1. 08 1.00
6 300 1. 10 1.02
7 100 1: 12 1.04
8 000 1. 14 1. 06

LRI VRV S

A FE AR AT W B A AR O B ()2 B R R ) i B REAL s h . I, A
18 2 BB TR 2 PR UEAT A AT S B — & W57 A7 o

T RIEH AL S A BT H, X (13-7)  JF LA R f, T A SR VAl A I 1Y
DIk Sy

PP 1 o) a1 - ) (13 - 10)
! 1( ef’“) 1000 ( e’ ] 1000
Arb: A N HURIE VAR E R,
AT B — S R N o, =0 o, to < [o] Bl
o, = [&] ~a, — &, (13 - 11)

A (o W EVFRRNL T
KR (13-11) AR (13-10) , 154 L S TERE AT XA — & F fr i JLR V37 fEfL 8
BT RN

P,=([o] —a',,—a'(.)(l—efl.a)ll?):))o (13 — 12}
Py BV VAR REABE DR, R M o =a(Mi=1) WKL WFERE.
PR N AL F AT RS T, ma (13-12) KRB AR E V W Praefe s s R P,

WRI3-4; ARA VAT Py IR 13-5,
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C, f: 44

K=

H )

ST by o)

LJ]

= P
= ]

TRHEEERKE BT FRE)

kW
” NG /N fE 5% 3 n, / (1/min)
EEHER
% d,/mm 200 | 400 | 800 | 950 |1 200(1 450(1 600{1 800|2 000|2 400|2 800(3 200{3 600(4 000|5 000|6 000
50 0.04{0.06( 0.10[ 0.12| 0.14| 0.16] 0.17 0.19( 0.20(0.22|0.26|0.28|0.30(0.32(0.34] 0.31
56 0.04)|0.06| 0.12| 0.14] 0.17| 0.19] 0.20] 0.23| 0.25/0.30{0.33]0.35|0.37]0.39|0.41] 0.40
63 0.05]|0.08| 0.15 0.18] 0.22| 0.25| 0.27| 0.30] 0.32{0.37[0.41]0.45|0.47|0.49|0.50] 0.48
. 71 0.06]0.09| 0.20] 0.23] 0.27| 0.30] 0.33] 0.36] 0.39{0.46|0.50|0.54|0.58|0.61|0.62|0.56
80 0.10(0.14| 0.22] 0.26/ 0.30] 0.35/ 0.39] 0.42| 0.44{0.50[0.56|0.61(0.64|0.67|0.66] 0.6l
90 0.10/0.14 | 0.24| 0.28] 0.33]| 0.36/ 0.40| 0.44| 0.48/0.54|0.60|0.64|0.68|0.72(0.73| 0.56
75 0.15/0.26| 0.45| 0.51| 0.60| 0.68| 0.73| 0.79| 0.84/0.92(1.00|1.04|1.08|1.09|1.02| 0.80
90 0.22/0.39| 0.68 0.77| 0.93| 1.07| 1.15| 1.25| 1.34/1.50|1.64|1.75|1.83|1.87|1.82| 1.50
100 0.26|0.47| 0.83| 0.95| 1.14| 1.32] 1.42| 1.58| 1.66/1.872.05|2.19|2.28)2.34|2.25| 1.80
112 0.31/0.56| 1.00[ 1.15| 1.39| 1.61| 1.74| 1.89| 2.04/2.30(2.51|2.68|2.78|2.83|2.64|1.96
. 125 0.37(0.67| 1.19] 1.37| 1.66| 1.92| 2.07] 2.26| 2.44/2.74|2.98|3.15|3.26|3.28|2.91| 1.87
140 0.43(0.78| 1.41| 1.62| 1.96| 2.28| 2.45| 2.66| 2.87(3.22|3.48|3.65|3.72|3.67(2.99| 1.37
160 0.51(0.94| 1.69| 1.95| 2.36| 2.73| 2.54| 2.98| 3.42{3.80(4.06|4.19|4.17|3.98(2.67| —
180 0.59(1.09] 1.97| 2.27| 2.74| 3.16| 3.40 3.67| 3.93/4.32(4.54|4.58(4.40|4.00(1.81| —
125 0.48|0.84| 1.44| 1.64| 1.93] 2.19| 2.33| 2.50] 2.64/2.85(2.96/2.94|2.80|2.611.09
140 0.59|1.05| 1.82| 2.08| 2.47| 2.82| 3.00| 3.23| 3.42/3.70(3.85(3.83({3.63(3.24|1.29
160 0.74|1.32 2.32| 2.66| 3.17| 3.62| 3.86| 4.15 4.40/4.75|4.89|4.80|4.46(3.82|0.81
180 0.88|1.59| 2.81| 3.22| 3.85| 4.39| 4.68| 5.02( 5.30/5.67|5.76|5.524.92|3.92| —
’ 200 1.02|1.85] 3.30] 3.77| 4.50] 5.13| 5.46| 5.83| 6.13/6.47|6.43]5.95|4.98|3.47| —
224 1.19]2.17| 3.86| 4.42| 5.26| 5.97| 6.33| 6.73| 7.02|7.25[6.95|6.05]4.47|2.14| —
250 1.37(2.50| 4.46( 5.10| 6.04| 6.82| 7.20| 7.63| 7.87[7.89|7.14|5.60|5.12| — —
280 1.58|2.89| 5.13| 5.85| 6.90| 7.76| 8.13| 8.46| 8.60(8.22|6.80(4.26| — = —
200 1.39(2.41| 4.07| 4.58| 5.29| 5.84| 6.07| 6.28| 6.34/6.02|5.01|3.23
224 1.70(2.99| 5.12| 5.78| 6.71| 7.45| 7.75| 8.00| 8.06|7.57|6.08|3.57
250 2.03)3.62| 6.23| 7.04| 8.21| 9.08] 9.38| 9.63| 9.62(8.75|6.56|2.93
280 2.42)4.32| 7.52| 8.49| 9.81|10.72|11.06|11. 22|11. 04/ 9.50 (6. 13| —
¢ 315 2.84|5.14| 8.92(10.05|11. 53|12. 46|12. 72(12. 67|12. 14| 9. 43 | 4. 16 | —
355 3.36(6.0510.46|11.73|13. 31|14. 12{14. 19|13. 73|12.59| 7.98 | — —
400 3.91(7.06|12.10]13.48|15. 04|15. 53|15. 24(14. 08/11.95| 4.34| — =
450 4.51|8.20|13.80|15.23|16.59|16. 47|15.57|13.29| 9.64| — | — | —

W AFMWA GB/T 13575.1—2008, & T Mk o, R rh RS th Y A D AU E R840, B R4t ded .
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F13-5 EREVHNELASEDEP, kW
/N » /N R HEE n,/(1/min)
ME | EREER
d/mm | 400 | 700 | 800 | 950 | 1200 | 1450 [ 1600 | 2000 | 2400 | 2800
63 0.35 | 0.54 | 0.60 | 0.68 | 0.81 | 0.93 | 1.00 | 1.17 | 1.32 | 1.45
71 0.44 | 0.70 | 0.78 | 0.90 | 1.08 | 1.25 | 1.35 | 1.59 | 1.81 | 2.03
SPZ 80 0.55 0. 88 0.99 1. 44 1.38 1. 60 1.73 2.05 2.34 2.61
100 0.79 | 1.28 | 1.44 | 1.66 | 2.02 | 2.36 | 2.55 | 3.05 | 3.49 | 3.90
125 1.09 | 1.77 | 1.91 | 2.30 | 2.80 | 3.28 | 3.55 | 4.24 | 4.85 | 5.40
90 0.75 | 1.17 | 1.30 | 1.48 | 1.76 | 2.02 | 2.16 | 2.49 | 2.77 | 3.00
100 0.94 | 1.49 | 1.65 | 1.89 | 2.27 | 2.61 | 2.80 | 3.27 | 3.67 | 3.99
SPA 125 1.40 | 2.25 | 2.52 | 2.90 | 3.50 | 4.06 | 4.38 | 5.15 | 5.80 | 6.34
160 2.04 | 3.30 | 3.70 | 4.27 | 517 | 6.01 | 6.47 | 7.60 | 8.53 | 9.24
200 2.75 | 4.47 | 501 | 579 | 7.00 | 8.10 | 8.72 [10.13 |11.22 | 11.92
140 1.92 | 3.02 | 3.35 | 3.83 | 4.55| 5.19 | 5.54 | 6.31 | 6.86 | 7.15
180 3.01 4. 82 531 6.16 7.38 8. 46 9.05 | 10.34 | 11.21 11. 62
SPB 200 3.54 | 5.69 | 6.35 | 7.30 | 8.74 |10.02 [10.70 |12.18 |13.11 | 13.41
250 4.86 | 7.84 | 8.75 | 10.04 |11.99 [13.60 |14.51 |16.19 |16.89 | 16.44
315 6.53 [ 10.51 | 11.71 | 13.40 [15.84 | 17.79 | 18.70 [20.00 |19.44 | 16.71
224 5.19 | 8.13 | 8.99 [10.19 | 11.89 |13.22 |13.81 |14.58 |14.01 | 11.89
280 7.59 | 12.01 | 13.31 |15.10 |17.60 | 19.44 |20.20 |20.75 |18.86 | 14.11
SPC 310 9.07 | 14.36 | 15.90 | 18.01 |20.88 |22.87 |23.58 [23.47 |19.98 | 12.58
400 | 12.56 | 19.79 |21.84 |24.52 |27.33 |29.46 |29.53 [25.81 |15.48 | —
500 | 16.52 |25.67 |28.09 |31.04 |33.85 [33.58 |31.70 [19.35 | —

SBR TAE AR A5 B RAEE SRR, XS P, BN PUEIE . 8 1E 5 B 50 PR T AR & 44
THAR VA BT REAL @ 8D R FRON R RIYIR P, ] B

[P,] = (P, + AP))K K, {13 = 13)

R AP, —I MR HBEEI L i# 1 B, 78 K7 5 b 9 &5 il B h B, BO7E 35 i A
FR&MET, ARG, L@ VAR AP, K 13-6,% V iFK
AP, HWLE13-7,
K,— B iERE,HIE o, # 180°0 XHE ShBRE S R el , 3K 13-8,
K, ——H KA R B, B K AR AR 58 K B X2 2 B D i w08 VA
KBERBIE 13-2,% VKT REERBUE 13-3,



kW
/N R 3 n, / (1/min)
BE Bl i

400 730 800 980 1200 | 1460 | 1600 | 2000 | 2400 | 2800

1.385= 1.51 0.01 0.01 0. 01 0.02 0.02 0.02 0. 02 0.03 0.03 0. 04

Z 1.52~1.99 | 0.01 | 0.01 | 0.02 | 0.02 | 0.02 | 0.02 | 0.03 | 0.03 | 0.04 | 0.04
=2 0.01 0.02 0.02 0. 02 0.03 0.03 0.03 0.04 0. 04 0. 04

1.35~1.51 0. 04 0.07 0.08 0.08 0.11 0.13 0.15 0.19 0.23 0.26

A 1.52~1.99 | 0.04 0.08 0.09 0.10 0.13 0. 15 0.17 Q.22 0.26 0.30
=D 0.05 0.09 0.10 0.11 0.15 0.17 0.19 0.24 0.29 0.34

1.35~1.51 | 0.10 | 0.17 | 0.20 | 0.23 | 0.30 | 0.36 | 0.39 | 0.49 | 0.59 | 0.69

B 1.52~1.99 | 0.11 0.20 0.:23 0.26 0.34 0. 40 0.45 0.56 0.62 0.79
=2 0.13 0.22 0.25 0.30 0.38 0. 46 0.51 0.63 0.76 0. 89

1.35~1.51 | 0.27 | 0.48 | 0.55 | 0.65 | 0.82 | 0.99 | 1.10 | 1.37 | 1.65 | 1.92

C 1.52~1.99 | 0.31 0.55 0.63 0.74 0.94 1. 14 1.25 1. 57 1.88 2.19
=2 0.35 0. 62 0.71 0.83 1.06 1.27 1.41 1.76 2: 12 2.47

Vi 8 AP, kW
3 1 NS n, / (1/min)

me i 400 700 800 950 1 200 1 450 1 600 2 000 2 400 2 800
1.05 0. 02 0. 04 0. 04 0. 05 0. 06 0.08 0.09 0.10 0.12 0. 14

5% 1.2 0. 04 0.07 0.08 0.10 0. 12 0.15 0.17 0.21 0. 25 0.29
1.5 0. 06 0.11 0. 12 0.15 0.19 0.23 0.25 0.31 0.37 0.43

>3 | 0.08 | 0.14 | 0.16 | 0.20 | 0.25 | 0.30 | 0.33 | 0.41 | 0.49 0.58

1. 05 0.05 0.08 0.08 0.11 0.14 0.16 0.18 0.23 0.28 0.32

sae 1. 2 0.10 0.17 0.19 0.22 0.28 0.33 0.37 0.47 0.56 0. 64
1.5 | 0.14 | 0.24 | 0.28 | 0.33 | 0.42 | 0.50 | 0.55 | 0.70 | 0.83 0.96

=23 0.19 0.33 0.37 0. 44 0.56 0. 67 0.74 0.93 1. 11 1.29

1. 05 0.10 0.17 0. 20 0.23 0.29 0.36 0. 39 0.49 0.58 0. 69

fen 1.2 | 0.20 | 0.33 | 0.39 | 0.46 | 0.59 | 0.71 | 0.78 | 0.98 | 1.17 1.37
1.3 0.29 0.51 0.59 0. 69 0. 88 1.06 | B 1 1..39 L. 75 2.05

>3 [0.39 068 |078|093 | 1.17 | 1.42 | 1.8 | 1.95 | 2.34 2.74

1. 05 0.24 0.42 0.48 0.57 0. 72 0.87 0. 96 1.20 1.43 1.68

1.2 0. 48 0. 84 0.96 1. 14 1.44 1.73 1.92 2.40 2.87 3.36

sre ;5 0.72 1.26 1.44 1. 71 2.16 2.60 2. 88 3..59 4. 31 5.03
=3 0. 96 1. 68 1.92 2.28 2. 88 3.47 3.84 4.79 5.74 6.71

I A& F d GB/T 13575. 1—2008 15 4417 i .
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£13-8 SREERMK,
i a,/(°) | 180 | 170 | 160 | 150 | 140 | 130 | 120 | 110 | 100 90
K, 1.00 | 0.98 | 0.95 | 0.92 | 0.89 | 0.86 | 0.82 | 0.78 | 0.74 | 0.69

AR SRR BN R

B P AL Sh B E (kW) K, A TAEFO R (K 13-9)  WHE RN

P =KP
X139 TIEHERRYK,
Bl
B (R, =M 2= B I | al F
Zh ERHE) UG LI EK | S ERE RS .
AR TAEBL B AL BT BT 0 4 R DL
R TAE/NIF % /h
<10 10~16 >16 <10 10~ 16 >16
T ARE AL |l XA Fn s R
HAr SR HL(<7.5 kW) B0 KEHM 1.0 1.1 1.2 1.1 1.2 1.3
WA EI (AR RE) .
WAL (>7.5 kW), ik =k
Har AN EMEHIL(EBELR) L8 | 1.2 1.3 1.2 1.3 1.4
L& & U1 I ALER | ED Rl BL L e
L2 N S 1 N1
FEEHL - R EFH . EE
RKEMIEHI . EEH . E
oy AF B B K 1.2 13 1.4 1.4 1.5 1.6
AL B LR AR AL AR
b W TSRO A S % TR
) Tl A B e e =X, X 58 )
AR SR K 1.3 1.4 1.5 1.5 1.6 1.:8
BRI (BRI R S )

WRYEH R R P, F/NH AR E n, 35 13-15 s01& 13-16 B#ETE #6508 V sl V afr i B
5o B DURLR BRI RS I, A T oL AR AR s Ik s P A Y 5 ) 38 SR, AT PR AL 5 [Rl
B I A LB B A TR B N R AR/ BRI . VIR BOE TR

2

P

[P,]

(P, + AP))K K,

(13 - 14)

s MR, N THEIRVIEZ NS, VEREAEKRE,#@H 2<10,
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2 000
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kW
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4.000 -
3150 SPZ - SPA
2500 /

= 2000 y " SPB

1250
1000
800— ¢ -
630—— 1 +
500 ¥ S N oy )

400 3¢ - «\""1—@5‘? : \@’%—’—m%«h g
T A e
200 / D

AR

| ] A ]|
253.154 5 63 8 1012516 20 2531.540 50 63 80 100125160200250315400
242 o E NI

J 14

M. ES AR

L i dg AR M R
N RS RENE B AR d, RESF TR TR 13-10 iR d,, o #5 d, /b, W3 69 25 il Bz A
o RT3 B 0 A R A 2, BB SE K B A , (B A S S AN EE R T AR Z 3K

F®13-10 V i5E

LRSS Y Z SPZ A SPA B SPB C SPC D E

d,. /mm 20 50 63 75 90 125 | 140 | 200 | 224 | 355 | 500

H: VHERNEEERASI N 20 22.4 25 28 31.5 40 45 50 56 63 71 75 80 85 90 95 100
106 112 118 125 132 140 150 160 170 180 200 212 224 236 250 265 280 300 315 355 375
400 425 450 475 500 530 560 600 630 670 710 750 800 900 1000 %,
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Hi 30 (13-8) 19 K fe i 2 v B AR

Ty
d, =4 (1 - &)

n,
d, d, NFEWRFEWEBER TR, WFE 13-10 B1E,

L B wd,n,

e "Se0x1000 ™°
XTEE VA, A v 7 5~30 m/s TS X T4 VA, o AT 353 40 m/s, o 3/
&3 B D F N KB Sk,

2. HuR B R AL A

— MR T AW e OB a,

0.7(d; +d;) < a5 < 2(d, *+d,)
A (13-2) /15 W &R V iR N

d, -d,)’
L, = 2a, +1(d| +d,) +u
2 a,
RV EM Ly, 3R 13-2 BRI M EEMERKE L, , B T R0 8 o

Ld _Lo
2

(13 - 15)

aza0+

FIRW LR AN VA KENTEE, hOBERSEE R
(a = 0.015L,) ~ (a + 0.03L,)
it A A (13-1) 18R

dz_dl

a, = 180° - x 57.3°

a

— VA o, = 1207, 75 W) AT AN R A0 B S BT R A

3. FIHLH

DRIFIE X4 R0 BL S R B IE % TAER S BT, B DA, & BT wh Ay 5
R R 38 K A 7R B 7, O BEARHT 19 5

FAREE VS BRI B A T R

- 500P ;2.5 - 2 -

0
2V

Retr: P, OWIEEIIR KW s 5 VRS0 oV AREEE  m/s; K, AL I8 IE 28, T3 13-
850 J VML K AR ke/m, F 13-1,

4 AR FIAERE R b R T F,

B SRR B R BRI 7R P, . 1311 B



200 I

A 2 AR

BT 1% 3 I S R s — M . Bl o B0 P L ) T AR L A Y A L Bk
oM R T ER S, Vst A EEE SR EF S NG, #HE V
RS KB AR, B A A B SRR T R R — R BB 132,47
AR § 13-6,

Bla-2 Wit— @AM Ve sh, LRI, C RSP o, =1 460 o/ min, i K
HLEE 3 n, =640 r/min, 3@ KB A B P=9 kW, B BEH] T4 .

. (1) RitBExR P,

AF13-918K,=1.2,%

o
F, = 2zFDsin?l (13 - 17)

P, =KP =12x9kW = 10.8 kW

(2) ¥ ViRE

A GE VAR VA B E Vo ),

4G P, =10.8 kW,n, =1 460 r/min, i & 13-15 W ARFR S F A B 5 B RUAC F4b , B 1 B
RIGFE, (g A BGRB8 13-6) X AT B R & R ]

(3) SRR NHFRREREERE 4, d,

H P 13-15,d, =125~ 140 mm, [H & 8 b A K, d, AT R A 2 d, i K, I d, = 140 mm, iy 50

(13-8)7%

n 1 460

d, = n—ldl(l -e) = - X 140X (1-0.02) mm = 313 mm
1% 13-10 B d, =315 mm( BAE n, WA BN, (HHR2E DT 5%, 8 RVF) .
(4) BHAE v
wd,n, m % 140 x 1 460
v = _ m/s = 10.7 m/s
60 x 1 000 60 x 1 000

WHTE 5~30 m/s WHEM, &
(5) 3K VAlf BEHERBE L, R 0EE o
#1451 X O B
ay = 1.5(d, +d,) = 1.5 % (140 + 315) mm = 682.5 mm
B a, =700 mm, 54 0.7(d, +d,) <a,<2(d, +d,) .
mat(13-2) B4 K
(d, =d)’

da,

1

L, = 2a, +%(d, +d,) +

(315 - 140)°
4 x 700

1]

[2x700+%x(140+315)+ ]mm=2]26mm

AR 13-2,% BRI LA L, =2 240 mm, FHik (13-15) B pr o
Ly, = L 2240 - 2 126
(700+—

a=~a, + = mm = 757 mm
2 2

(6) BR/MHTHAAM a,
i (13-1)78



§13-6 Vi EiG @ 223

d, - d, 315 - 140
x 57.3° = 166.75° > 120°

x 57.3° = 180° -

a, = 180° -
a 757

Riko
(7) KV HARE 2
H(13-14) %
P,
(P, + AP K K,

z =

4 n,=1 460 r/min,d, = 140 mm,#& £ 13-4 15

P, = 2.82 kW
s (13-8) &8t

, d, 315

i = = =23

d(1-¢g) 140 x (1 - 0.02)
HEI13-618 AP, = 0.46 kW
oo, =167°#% 13-844 K, =0.97, &% % 13-218 K, =1, H LW 1§
10. 8
z = 3.39

T (2.82+0.46) x0.97 x 1
B 448,

(8) SRAEFEH S B0 L B IE ) P

A 13-118 ¢=0.17 kg/m, B (13-16) 14 4R V H MBI HL A

S00P_ 2.5 . [500x10.8 (2.5 ’
F, = =2y +qy:[ x -1 +0.I7x10.7]N=218N
zv K, 4 x10.7 0.97

Y R AR S E /) R )

o

. % . 167
F, = 2zF sin— = 2 x 4 x 218 X sin N =1733N
2 2

(9) MR (W)
813-6 V HIISH

AW A5k 1, A i R AR B AR & 8 AR (BB R M) o Bk A8 (HT150,
HT200) 71/ B 5 K [ J5 3 o 30 m/s, o BE O g B, 1] SR FH 45 0 sl A Al o e Jm A 4 . 280K}
W E R EEAROK, FH TR,

WRHAER /AT RALZOR (B 13-17a); H 55 H & 8 5 A R HE X
(F 13-17b) ; 42 K F 350 mm B W] SR AR (B 13-18) . E h 514 2 46 /0 =0 ] fitr 8
GEMRITET B, RRES VIFRHRBRERE B REAE d MEEBKE LR T, T#
B HLAR 5 .

MWl VTR R G R A B A R R 13-11,

VA IR G fa 08 40° HEEW R Bl e, i TR AR ER ML D, A
T AT RE N A A TN K VA AR 0 S0 B E R 32°.34° 36°F1 38° i AR H AR
T A2 o
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~ ] ~ T
/ ) %

A ,
A7 " A

(a) T (b) AR

d,+d,
d,=(1.8~2)d_;dy= 3 id,=d,~-2(H +§) ,H.6 W&« 13-11;

§=(0.2~0.3)B;s,=1.55,5,=0.55;L=(1.5~2)d,

ANy,

é/ A

NS
N

alal
Iz

5\
2
7
? NN N/
| v /I
'
- 1
el =
ﬁ,\au|W|\a|U| i

b =290, [ PR KW s A o/ min A— R A

h,=0.8h, ;a, =0.4h, ;a, =0.8a, ;f, =0. 2h, ;f, = 0. 2h,



*F 13-11

ViR R R

mm
/'(A )
/ B
x -
| 49%.
L . vﬂ_ Ra 1.6
| —V
’ . vﬁ_ /Ra 6.3
v Z A B C
B
SPZ SPA SPB SPC
b, 5.3 8.5 11 14 19
h,. 1.6 2.0 2.75 3.5 4.8
e 8+0.3 12+ 0.3 15+0.3 19 + 0.4 25.5 + 0.5
S 6 7 9 11.5 16
b 4.7 7 9 8.7 11 10.8 14 14.3 19
5., 5 5.5 6 7.5 10
32° <60 — — — —
34° — <80 <118 <190 <315
® Xf Ry d
36° >60 = = - —
38° = >80 >118 >190 >315
o Sl G R/ NRE R HEFE(E .
- — e =g et A
§13-7 RBEH(EDET

6] 2575 (8 B R [R5 B4 ) J& AR 22 S befidA, Sh i 0 3 R @ MR sl i i 4. E R
o AT A AR A LA A B R 1 A ) B R AR sh A
13-19) o 758 ¥ i o ) A B 1) I 08, AR Sl o S5 4 i
WiE sl iR T S R J0 A X gl B AR R AR A (R
BEf b ORI B fe s, ERAWMTIRA: O &3t
SE ;@ G RE Q) W T MR BURL AR BE &, SOt Al
ik 40 m/s (£ H AT 3k 10, #2388 P F A ik 200 kW3 @ R
5, 29790, 98, (RN T H £357712 o B BIBR AT R RO R
B, X A EOR

7 7E PR T PN 2l A, 7R A DR AR RIS BE R AR Y R 2K




226 i)

L

PROFTLL (B 13-19) , WK BRI AFKE . ZERERKE DT, W KA E T LA
AP ) X B PR LR BE B p, BORARE , ERFALH N — 1T EESH

§13-8 HE(EENA04S SFIRL A

A% ol R AE AT L T SR R RN SR AR BE RS b A0 PR JE 6 A% U 4 (18T 13-20)
LABEAE b B0, SE B SRR R e O W S R A 1 3l 1 o

G S A L, A 3 B SR PN S AT W, REAR SR HE AR O F e Bl b AR R D
/I A RAE S B A T gt Aol 2l 7 Y RE R A K 5 A R S RETE IR B R A TG ARk
LG T TAE, 516515 S L, 55 1% 3 () i it A1 22 BRG BE B0 R BRI 5 PO I R it L
BN T B o B A% Bl ) 32 B B TR - IR I S R 5 B A% Bl LU S W, DR e A B P e
2, TAE A — B vhifi FIg s

HOAT, BEA2 30 12 B T8 L HUBR AL AL A b LA PR R BE % v

LS AL D i <8, P a<5~6 m EBIE P<100 kW, B JH #F v <
15 m/s, £ 33K — N 0.95~0. 98,

ol R
( A
BE AT

1438 8l 1 FH A BE 2% , #4245 K 0 AN T 3 B4 TR 1 A AT T BE P A

T HER R A BEAR | SRS 2 Bl 3 VB 4 AR T S T4l (B 13-21) , AR N BT
Rk Hoh AR R TR 0 P, B S SR a2, o BUFR O N MR o SXARE Y
B -, R EEN B S MR Oy E BRI S AR WA, A
HMEE T VAR B 3l R, 7R T R SR SR VR h , T A SR RO AR . A SN BEAR 3
187 I, LA DS AR O A R R A % R AR AT Y 56 JBE A B 4 o

Bl 2% P 25 T A P A 4 B AR, O R A B AR v HL SR R RV S AV

RTEE EMAMER T OMBE POV, U p R, ERERNERESH. T
BUR, BE 2R 25 B R O, P 458 1 2 R oK

TR FHE T A S HEBE (B 13-21) fZ HedE , anolHEsE (B 13-22, B p, M HERT) 2 =
HEBESE



RTHECHEEML, 78 A B AR, FEHKE A RS, & 13-12 518 7 LA A &3

RN EESH
% 13-12
T HERE BT B L A PR 2 A7 B B A
e p/mm p,/mm d,/mm Q(H¥HE)/N q( ¥ HE) / (kg/m)
08A 12. 70 14. 38 7. 95 13 900 0. 65
10A 15. 875 18.11 10. 16 21 800 1.00
12A 19.05 22.78 11.91 31 300 1.50
16A 25.40 29. 29 15. 88 55 600 2. 60
20A 31.75 35.76 19.05 87 000 3.80
24A 38. 10 45.44 22.23 125 000 5.06
28A 44. 45 48.87 25.40 170 000 7.50
32A 50. 80 58.55 28.58 223 000 10. 10
40A 63. 50 T1.55 39.68 347 000 16. 10
48A 76. 20 87. 83 47.63 500 000 22.60

: 25.4
tE: 1. &K A GB/T 1243—2006,5&4”%"%5*%1@99lﬂ%ﬁ?ﬁi&‘%~ﬂ,ﬁgiﬁuﬁ—ﬁil A B (mm) 5 J5 &

“ATERR AR,

2. P o O A YRR R R Ay e R B B 80% 3T .

3. BERFRICT B . 10A-2-88 GB/T 1243—2006 % /<4 2% 10A  XUHE .88 15 78 F 4

B AR B LABE W ROR SRR o 8 1 Bs i B £ %, DA 6 B A% 04 IR TP B O 0 S AR
5 N AR, Sk A T IO D RS SR S B (1] 13-23a b)) o A5 BT KON 3 8 W R
PR PESET (P 13-23¢) o fEBEARAZHLIT, o I 6 19 30 B2 K 52 BREn A9 257 il 28R A , 208 % 3 ik S

KH .

W T4 R VF 22 0 T8 B AR ) B 3 T A (P 13-240) o R TR e AR N i, TAE R
e A 2 5 A AT RS ARG S o BSCBE AT B h R SR B A B 13 -24b iR Sk b A XTR B
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(a) ()

R, BEAR 1 R AL B AR AL, A B AR 5% St , PIRRE AR IR 3, al pl D EE M B . SR
TFHEA L , 4 TB 63 5 F MR A /D | RS2 i ol 80T 1 BB T 0 HLES R R O R Lt AR
LT LVE R BE R TR 2 . WIBEEZ T R e (SR AT I8 40 m/s) B0E S
TR HE S,

B GARMEAL AT T VR 15 5 40 U 1 o 1o (B 9k 42, DI RO A2 r, A VR AR o (1B

13-25a) iy e R A B/ IME o 4% FhvBE 58 14 S B s 1T D47 T8 2 7 7 e R M B /MIS AR IR Z 1], X
P Kb 20 6l 5 8 0 0 ot SRS AR OR B R o (I ] R AR UE 6% 7 REF- A2 B stk A FAR H

(a) (b)
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WA IR TN T A b TR 0 95 T T A & R SN TR S
ﬁ%o
P 13-25h TR I WG S B iy -

(aa.ab.cd) F—Er E 4 (be) R, X Fh“ =l #ﬁ
W ARG AR REE, B L]
ELAT B R A PE AR IR TN T

5l T 049 0 252 R (PR 13-26)
M T 15 ik AR 4

B I B 2 1 B 25 4 0 BB Ol 4 E
HLH A0 d 2 (8 13-25) , B HE p FEEC 2 B BER 38 R F AR N

2 P
73 d =
R H 7 1800
sin
z
7 T B A2 4y =d + 1.25p - d, T (13 - 18)
1.6
damin:d+(l __)p_dl
¥4
LRGN R di=d -d,(d, HRTHR)

d Rt d,,. 5d,,  BZ0H,
kA =R — L5k, U

o

180
d, = p(O. 54 + cot )
z

BB T M T BT T 7 B T AR 1 R G542 BB T T , L 42 AR 4 d,

LRt T AT D % M 6 0 0T 0 LA R < LA 6
4 AT A2 45 0 O T B 0 -

S HAEI NG R 0 2 VR K B T 7

et 0K, T B — M (R T A B 9% A . {%@g

HEAS B OB A BR N (G0 Q235,Q275,45,ZG310-570 R

s JREEE (I HT200) % % 6945 4 T R0 & 1%%-—-~—

L. 7
B ALHMAE 13-27 i, NEEERA %
il RSE 3 (B a) 5 o SF B B BE 48 AT i B AL AR X _
(@b),ﬁﬁéﬁﬁﬂg%%ﬁ[ﬁﬁ'ﬁigﬂ%ﬁ:(ﬁq e} (a) (b) (c)
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§13-10 wEMREIMIHNZDIH

— . Wik shiash 5 b

BRI ARG MITA , A EEE s S T XN T B s Z AL sh (& 13-28)
Bz, 2z, APIBERE B4 80, p FATEE (mm) ,ny ny, R PIEE AR B9 He 3 (r/min) |, ) 2% 2k E (R

PREE ) N
z,pn zZ,pn
S o ..o m/s (13 - 19)
60 x 1 000 60 x 1 000
Rywy=v/cosy
Umin=R1@w1€08 180°
vmax=lel 2]
o ©) ©
r I ‘_{ S
. IOI 3
p=0°
(b) ©
Eai e h
n, 2,
i =— = — ( 13 — 20)
n, Z

LA b W SSR A8 10 B A 1% 3 ELER R F 298 . SEPR b, i T BB RN, R i B sk A I i
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BENE/ NU0000 #J
mm
*(1)0 (0)2 (0)3 (0)4 10 (0)2 (0)3 (0)4
il | € el e ldl|tGlelgle| )l ele e .Be
10 4.58/1.98]5.10(2.38(7.65|3.48
12 5.10(2.38/6.82(3.05(9.72|5.08
15 5.58(2.85|7.65(3.72|11.5|5.42 7.98( 5.5
17 6.00(3.25|9.58(4.78(13.5|6.58(22.5/10.8 9.12| 7.0
20 9.38(5.02/12.8(6.65(15.8(7.88(31.0(15.2(10.5] 9.2 [12.5|11.0|18.0[15.0
25 10.0(5.85|14.0(7.88(22.2(11.5|38.2(19.2(11.0]10.2|14.2|12.8(25.5(22.5
30 13.2/8.30[19.5[11.5(27.0|15.2(47.5|24.5/13.0|12.8|19.5[18.2|33.5|31.5(57.2|53.0
35 16.2(10.5[25.5(15.2(33.2(19.2|56.8|29.5(19.5|18.8|28.5|28.0|41.0(39.2(70.8|68.2
40 17.0(11.8[29.5|18.0(40.8(24.0|66.5|37.5|21.2(22.0|37.5(38.2|48.8(47.5(90.5|89. 8
45 21.0|14.8(31.5[20.5|52.8|31.8(77.5(45.5(23.2|23.8(39.8(41.0(66.8|66.8| 102 | 100
50 22.0(16.2(35.0(23.2|61.8(38.0(92.2(55.2|25.0|27.5(43.2(48.5(76.0|79.5| 120 | 120
55 30.221.8[43.2(29.2(71.5|44. 8| 100 |62.5|35.8(40.0(52.8|60.2(97.8| 105 | 128 | 132
60 31.5(24.2(47.8|32.8(81.8[51.8| 108 |70.0|38.5(45.0(62.8(73.5| 118 | 128 | 155 | 162
65 32.0|24.8(57.2{40.0/93.8|60.5| 118 |78.6(39.0/46.5|73.2(87.5[ 125 | 135 | 170 | 178
70 38.5(30.5(60.8(45.0| 105 [68.0| 140 [99.6(47.0(57.0(112.0/135.0| 145 | 162 | 215 | 232
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Bt 3= 2 Hf# k &h A& B 12 KHEDHG C.NEEEEFHHE C,, kN
70000C ! (a=15°) 70000AC Al (a=25°) 70000B %l (a=40°)
HARNE/
“(1)o (0)2 (1)o (0)2 (0)2 (0)3
mm
C, Gy, C, Ce. C, Gy, C. C, Cs: C Cs.
10 4.92 | 2.25 5.82 | 2.95 | 4.75 | 2.12 | 5.58 | 2.82
12 542 | 2,65 | 7.35 | 3.52 | 5:20: | 255 | 710 | 3.35
15 6.25 | 3.42 | 8.68 | 4.62 | 5.95 | 3.25 | 8.35 | 4.40
17 6.60 | 3.85 10.8 | 5.95 | 6.30 | 3.68 10.5 | 5.65
20 10.5 | 6.08 14.5 | 8.22 | 10.0 | 5.78 14.0 | 7.82 14.0 | 7.85
25 11.5 | 7.46 | 16.5 | 10.5 | 11.2 | 7.08 | 15.8 | 9.88 | 15.8 | 9.45 | 26.2 | 15.2
30 15.2 10.2 | 23.0 15.0 14.5 | 9.85 | 22.0 14.2 | 20.5 13.8 | 31.0 19.2
35 19.5 14.2 | 30.5 | 20.0 18.5 13.5 | 29.0 19.2°| 270 | 18:8 | 38.2 24.5
40 20.0 | 15.2 | 36.8 | 25.8 | 19.0 | 14.5 | 35.2 | 24.5 | 32.5 | 23.5 | 46.2 | 30.5
45 25.8 | 20.5 38.5 | 28.5 [ 25.8 19.5- | 36.8 { 27.2 | 36.0 | 26.2 | §59.5 390.8
50 26.5 | 22.0 | 42.8 | 32.0 | 25.2 | 21.0 | 40.8 30.5 | 37.5 | 29.0 | 68.2 48.0
55 37.2 | 30.5 | 52.8 | 40.5 | 35.2 | 29.2 | 50.5 | 38.5 | 46.2 | 36.0 | 78.8 56.'5
60 38.2 | 32.8 | 61.0 | 48.5 | 36.2 | 31.5 | 58.2 | 46.2 | 56.0 | 44.5 | 90.0 66. 3
o RAFRFIREHES PR FE A
Btz 3 2 o C F012 18 80 E w3 T8 C kN
AN/ WARNE/
MARS C, Co. @ HARS C, Co. a
mm mm
30203 17 20. 8 21.8 12257107 30303 k7 28.2 27.2 10°45'29"
30204 20 28.2 30.5 | 12°57'10” || 30304 20 33.0 33.72 11°18'36"
30205 25 32.2 37.0 14°02'10" 30305 25 46.8 48.0 11°18°36"
30206 30 43.2 50.5 | 14°02'10” | 30306 30 59.0 63.0 11251 35"
30207 35 54.2 63.5 14°02'10" 30307 35 75.2 82.5 11°5135"
30208 40 63.0 74.0 14°02'10" 30308 40 90. 8 108 12°257"10”
30209 45 67.8 83.5 15°06'34" 30309 45 108 130 12957°10”
30210 50 73.2 92.0 | 15°38'32" || 30310 50 130 158 12°57°10"
30211 55 90. 8 115 15°06'34" || 30311 55 152 188 12°57°10"
30212 60 102 130 15°06'34" 30312 60 170 210 12°57'10°
30213 65 120 152 15°06'34" 30313 65 195 242 12°57'10"
30214 70 132 175 15°38'32" 30314 70 218 272 12°57'10"
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