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2.1 FERKEREENX

2.1.1 BHYE exposed penstock
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2.1.7 %8 branch pipe
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I K

i Ylef Lk

H7.1.4-3 ZHHEHE
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7.3.3 BEEESENAS TIHE:

1 AFmMEE.
1) &%/ f=55"~90"HH ;
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qt}" — m—_—'yz?()bg (Ev 2- 1‘4)
U Z—8#KER IR
54
thydy — %P:tchosﬁ (E. 2.1-5)

X P—HAESH (MPa);
R— RN ¥ (mm),
2 XEBMIERTR (FHE. 2.1-3).
KreE7e ds T L3l Sy ouds ST B EFASHERT U
R BRSEMIFE. TEFEMEG, TR . FRWER
ST EHY Bl y RRAIK RN .
(. — b’)cosﬁtgﬁ]

Ty

Gru = 202tsinﬁsint9[:1 +

(MIA)  (E.2.1-6)
86



B E.2.1-3 HAEsimh = R g fr i
cosfeosf  (u — ¥ )sinzﬁsinﬁ:]
u

e

g — 20,4 (L 4+ I') g—gtgﬁsinﬁ[ 2
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MRAL, BBU/NEE R AR AL A S Tl

A4
Komw—— B SNEEFR I B AT R 3
Koun——B PBEFR ] W1 R 3L

Kww—BINEG R W N1 EZH
®E.52 M Hh R X

R/t 100.0 90.0 80.0 70.0 60. 0 50.0 40. 9
* xr=0.0 Konw

a

8. 00 1. 70261 | 1. 66704 | 1. 62944 | 1. 58943 | 1. 54648 | 1. 45582 | 1. 44829
9. 00 1. 79191 | 1.75184 | 1. 70950 | 1. 66444 | 1. 61607 | 1. 56352 | 1. 50549
10. 06 1. 88165 | 1. 83708 | 1. 78998 | 1. 73985 | 1. 68604 | 1. 62758 | 1. 56302
11. 00 1. 97189 | 1.92279 | 1. 87091 | 1. 81570 | 1. 75642 | 1. 69204 | 1. 62092
12. 00 2. 06265 | 2. 00901 | 1.95232 | 1.89201 | 1. 82725 | 1. 75691 | 1. 67922
13. 00 2-15398 | 2. 09578 | 2.03427 [ 1. 96882 { 1- 89856 | 1. 82223 | 1. 73793
14, 00 2.24593 | 2. 18314 | 2. 11678 | 2. 04618 | 1. 97038 | 1. 88803 | 1. 79709
15. 00 2.33853 1 2.27113 | 2.19990 | 2.12411 | 2. 04274 | 1. 95435 | 1. 85674
16. 00 2.43183 | 2. 35980 | 2. 28367 | 2. 20266 | 2. 11569 | 2. 02122 | 1. 91689
17. 00 2.52589 1 2. 44918 | 2. 36812 | 2. 28186 | 2. 18926 | 2. 08868 | 1. 97758
18. 00 2.62074 | 2. 53034 | 2. 45331 | 2. 36177 ; 2. 26350 | 2. 15675 | 2. 03885
19. 00 2. 71645 | 2. 63031 | 2. 53928 | 2. 44242 | 2. 33844 | 2. 225648 | 2. 10074
20, 00 2.81306 | 2. 72215 | 2. 62608 | 2. 52386 | 2. 41412 | 2. 29491 | 2. 16326
21. 00 2.91062 | 2. 81491 | 2. 71376 | 2. 60613 | 2. 49059 | 2. 36508 | 2. 22648
22. 00 3. 00921 | 2. 90864 | 2. 80237 | 2. 68929 | 2.56790 | 2. 43604 | 2. 29041
23.00 3. 10887 | 3. 00341 | 2. 89197 | 2. 77335 | 2. 64609 | 2. 50782 | 2. 35512
24. 00 3. 20967 | 3. 09927 | 2. 98261 | 2. 85848 | 2. 72523 | 2. 58048 | 2. 42063
25.00 3.31167 | 3. 19629 | 3. 07436 | 2. 94462 | 2. 80535 | 2. 65407 | 2. 4R700
26. 00 3.41495 | 3.29453  3- 16728 | 3. 03187 | 2. 88652 | 2. 72863 | 2. 55428
27.00 3.51958 | 3. 39407 | 3. 26143 | 3. 12030 | 2. 96880 | 2. 80423 1 2. 62251
28. 00 3. 62564 | 3.49497 | 3. 35689 | 3. 20996 | 3. 05224 | 2. 88093 | 2. 69175
29. 00 3.73321 | 3.59732 | 3.45373 | 3. 30094 | 3.13692 | 2. 95878 | 2. 76206
30-60 3. 84236 | 3.70120 | 3. 55202 | 3. 39330 | 3. 22291 | 3. 03785 | 2. 83350
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R/t 100.0 | 90.0 80. 0 70.0 | 60.0 50.0 | 40.0
* £=0.0 KzmN

e

800 |1.21778 [ 1.20772 | 1.15713 | 1. 18594 | 1. 17403 { 1. 16124 | 1- 14735
9.00 | 1.24550 | 1.23456 | 1. 22265 | 1. 21004 | 1. 19663 | 1. 18222 | 1.16658
10.00 | 1.27425 | 1.26165 | 1. 24839 | 1. 23437 | 1. 21945 | 1. 20343 | 1. 18604
11.00 | 1.30287 | 1.28808 | 1. 27438 | 1. 25865 | 1.24252 | 1.22487 | 1. 20572
12.00 | 1.33175 | 1.31659 | 1. 30064 | 1. 28378 | 1. 26583 | 1. 24656 | 1. 22565
13.00 | 1.36093 | 1. 34448 | 1. 32718 | 1. 30889 | 1. 28942 | 1. 26851 | 1. 24583
14.00 | 1.39041 | 1.37267 | 1. 35401 | 1- 33428 | 1. 31328 | 1. 29074 | 1. 26627
15.00 | 1.42022 | 1.40117 | 138115 | 1. 35998 | 1. 33744 | 1. 31325 | 1. 28700
16.00 | 1.45037 | 1. 43001 | 1. 40862 | 1- 38599 | 1. 36192 | 1. 33607 | 1. 30803
17.00 | 1. 48088 | 1.45921 | 1. 43643 | 1. 41235 | 1. 38672 | 1. 35921 | 1. 32937
18.00 | 1.51176 | 1. 48878 | 1. 46461 | 1. 43906 | 1. 41187 | 1. 38269 | 1. 35104
19.00 | 1.54305 | 1.51873 | 1.49317 | 1. 46614 | 1. 43738 | 1. 40652 | 1. 37305
20.00 | 1.57477 | 1.54911 | 1. 52213 | 1. 49362 | 1. 46329 | 1. 43073 | 1. 39543
21.00 | 1.60693 | 1.57992 | 1. 55153 | 1. 52152 | 1. 48959 | 1. 45534 | 1. 41819
92,00 | 1.63956 | 1.61119 | 1. 58137 | 1. 54986 | 1. 51633 | 1. 48036 | 1. 44138
23.00 | 1.67269 { 1. 64295 | 1.61169 | 1. 57866 | 1. 54351 | 1. 50582 | 1. 46455
24,00 | 1.70634 | 1.67522 | 1.64251 | 1. 60794 | 1.57117 | 1.53174 | 1. 48809
25.00 | 1.74054 | 1.70802 | 1. 67385 | 1. 63774 | 1.59933 | 1. 55914 | 1. 51351
26.00 | 1.77532 | 1.74140 | 1.70575 | 1. 66808 | 1. 62802 | 1. 58506 | 1. 53852
27.00 | 1.81072 | 1.77538 | 1. 73824 | 1. 69900 | 1. 65727 | 1. 61252 | 1. 56406
28.00 | 1.84677 | 1.80999 | 1.77134 | 1. 73051 | 1. 68710 | 1. 64056 | 1.59015
29.00 | 1.88350 | 1.84527 [ 1. 86510 | 1. 76267 | 1. 71755 | 1. 66919 | 1. 61683
30.00 | 1.92095 | 1.88125 | 1.83955 | 1. 79549 | 1. 74865 | 1. 69846 | 1. 64412
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R/t 100.0 | 90.0 | 80.0 | 70.0 | 60.0 | 50.0 | 40.0
* £=0.0 Kvww

o

8.00 [ 1.30805 | 1.26553 | 1.55051 | 1. 17248 | 1.12075 | 1. 06431 | 1. 00157
9.00 | 1.41002 | 1.36213 | 1.31142 | 1.25733 | 1. 19907 | 1. 13550 | 1. 06484
10,00 | 1.51233 | 1. 45906 | 1. 40264 | 1. 34246 | 1.27765 | 1. 20692 | 1. 12831
11.00 | 1.61503 | 1. 55634 | 1.49420 | 1.42791 | 1. 35651 | 1. 27860 | 1. 19200
12.00 | 1.71816 | 1. 65404 | 1.58614 | 1.51371 | 1. 43570 | 1. 35057 | 1. 25595
13.00 | 1.82175 | 1.75217 | 1.67849 | 1. 59989 | 1. 51524 | 1. 42286 | 1. 32018
14.00 | 1.92585 | 1.85078 | 1. 77129 | 1. 68650 | 1. 59516 | 1. 49549 | 1. 38470
15.00 | 2.03051 | 1.94993 | 1. 86459 | 1.77356 | 1. 67550 | 1. 56850 | 1. 44956
16.00 | 2.13578 | 2. 04963 | 1. 95842 | 1. 86111 | 1. 75630 | 1. 64192 | 1. 51477
17.00 | 2.24169 | 2. 14996 | 2. 05282 | 1. 94920 | 1. 83758 | 1. 71577 | 1. 58036
18.00 | 2.34830 | 2. 25094 | 2. 14784 | 2. 03786 | 1. 91938 | 1. 79010 | 1. 64637
19.00 | 2.45566 | 2. 35263 | 2.24352 | 2.12713 | 2. 00175 | 1. 86493 | 1. 71281
20.00 | 2.56382 | 2. 45507 | 2.33991 | 2.21706 | 2. 08472 | 1. 94030 | 1. 77973
21.00 | 2.67283 | 2.55832 | 2. 43705 | 2.30768 | 2. 16833 | 2. 01624 | 1. 84714
22.00 | 2.78275 | 2. 66242 | 2. 53500 | 2. 39906 | 2. 25262 | 2. 09280 | 1. 91509
23.00 | 2.89364 | 2.76744 | 2. 63380 | 2.49122 | 2.33763 | 2.17001 | 1. 98361
24.00 | 3.00555 | 2.87343 | 2. 73351 | 2. 58423 | 2. 42342 | 2. 24791 | 2. 05274
25.00 | 3.11856 | 2.98045 | 2. 83419 { 2. 67814 | 2.51003 | 2. 32654 | 2. 12250
26.00 | 3.23272 | 3.08856 | 2. 93588 | 2. 77298 | 2. 59750 | 2. 40595 | 2. 19294
27.00 | 3.34811 | 3.19782 | 3.03866 | 2. 86884 | 2. 68588 | 2. 48619 | 2. 26410
28.00 | 3.46479 | 3.30831 | 3. 14258 | 2. 96575 | 2. 77524 | 2. 56729 | 2. 33601
29.00 | 3.58285 | 3.42009 | 3. 24771 | 3. 06379 | 2. 86563 | 2. 64932 | 2. 40873
30.00 | 3.70236 | 3.53324 | 3.35413 | 3. 16301 | 2. 95710 | 2. 73232 | 2. 48229
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®xE

R/e 100.0 90.0 80.0 70. 0 60. 0 50.0 40.0
a c x==0-5‘\/E; Ky

8. 00 1.33399 5 1. 31700 | 1. 29905 | 1. 27993 | 1. 25940 | 1. 23709 | 1. 21243
9. 00 1. 37640 [ 1. 35727 | 1. 33705 | 1. 31552 | 1. 29240 | 1. 26728 | 1. 23950
10. 00 1.41902 | 1.39774 | 1. 37524 | 1. 35129 | 1. 32557 | 1. 29762 | 1. 26673
11. 00 1-46186 | 1. 43842 | 1. 41364 | 1. 38726 | 1. 35893 | 1. 32814 | 1. 29411
12. 00 1.50494 | 1. 47933 | 1. 45226 | 1. 42344 | 1. 39249 | 1. 35886 | 1. 32108
13.00 1. 54829 | 1. 52050 | 1. 49112 | 1- 45985 | 1.42627 | 1. 38977 | 1. 34943
14. 00 1.59192 | 1. 56194 | 1. 53025 | 1. 49651 | 1. 46028 | 1. 42091 | 1. 37739
15. 00 1. 63585 | 1. 60367 § 1. 56965 | 1. 53344 | 1. 49455 | 1. 45228 | 1. 40556
16. 00 1. 68011 | 1. 64571 | 1. 60935 ) 1. 57064 | 1. 52908 | 1. 48390 | 1. 43397
17. 00 1. 72471 | 1. 68808 | 1. 64936 | 1. 60815 | 1. 56389 | 1.51579 | 1. 46262
18. 00 1. 76968 | 1. 73081 | 1. 68972 | 1. 64598 | 1. 59901 | 1. 54796 | 1. 49153
15. ¢0 1. 81505 | 1.77391 | 1. 73044 | 1. 68415 | 1. 63445 | 1. 58043 ] 1. 52072
20. 00 1. 86083 [ 1. 81742 [ 1. 77153 [ 1. 72269 | 1. 67024 | 1. 62322 | 1. 55021
21. 00 1. 80706 | 1. 86135 | 1. 81304 | 1. 7616} | 1. 70638 | 1. 64635 | 1. 58001
22,00 1. 95376 | 1. 90573 | 1. 85497 | 1. 80094 | 1.74291 | 1.679384 | 1. 61014
23.00 2. 00095 | 1. 95059 | 1. 89736 | 1. 84070 | 1. 77985 | 1. 71371 | 1. 64062
24. 00 2.04868 | 1.99596 | 1. 94023 | 1. BB092 | 1. 81722 | 1. 74799 | 1. 67147
25. 00 2.09697 | 2. 04186 | 1. 98362 | 1. 92162 | 1. 85504 | 1. 78268 | 1. 70270
26. 00 2.14584 | 2.08833 | 2. 02754 | 1. 96284 | 1. 89335 { 1. 81783 | 1. 73436
27. 00 2.19534 | 2.13540 | 2. 07204 | 2. 00459 | 1. 93216 | 1. 85345 | 1. 76644
28. 00 2.24551 | 2.18310 | 2.11714 | 2. 04692 | 1. 97152 | 1. 88957 | 1. 79899
29. 00 2.29637 | 2. 23147 | 2. 16287 | 2. 08986 | 2. 01144 | 1.92622 | 1- 83203
30.00 2.34798 | 2. 28055 | 2.20928 | 2.13343 | 2. 05196 | 1. 96343 | 1. 86558

Kuy—— B f L BEE N 0.5 ~/Re QLB 1 2345
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R F SNENRHER

F.0.1 KBk HTME/NERETRKIKPIPRETRELN, A
BERHLE W, KR SER, HAEENMESHARBSE —
FIE, KA EE, R, EREpEmhisEie, VMR
FKRARFERBKAREMBAEAETLTE, REERAT
i oRpE B
F.0.2 MENHEHEGEESSEABBRAEMRT LR, B
W AR H AR R 5 RO A B
F.0.3 ARFMAMPEEEMER, FTHRRERESEHRTRS
W, AEHMENETFEEMEGEERE, T TRE. B
WRTMBALE., BEREAMASSBRENTEEERNT.
1 FEWBILE,
D BT WAEESREME, FAGR, RETBRER
B AW BB R KL T ST, B L ERE
B, BTFRTHE. Bk, 25,
2) MARFITHRELEBREZEBANN, — BN R S
Ik,
3) WIS AN BEROAIER. TR, SBEBEMNFTS
GB6468~6487 AL E, BEHRRARRFE 0. 5~1. 5mm T
EHN, BRYAGHHE, Bidd, HFEHRENNE
KHE. Y EERARYAE 0. 5~2. omm FEE P, #E#
& R ER, AEERE.
1) WA AL BRET AT AN RR IR . KIRKEEF 9 . BE T4
BRF, HrMRFRm A WA WAE A H b5 .
5) BISHCHEF AN EEZR, bHSLBHERRMAKD
Har b, RIEEGFE T8, . EKEHTE 0. 4
~0. 6MPa T .
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6) BEAT b IE AY &8 R E RN X THRERRENA
BT (BREMHAMRTERFRMNE S FR)

(GB8923) HHI%E # Sa2 %zﬁ, e 2 E U

KT Sa3 &, MERBELEMYREHED Saz K. F
THzhh T RS HBHTRZEGRE R EEN ok
BT AAENRA, RRXMEEESEN LR
GB8923 L EHY St3 &K,

7) BRSNS, REDEREEME . X TFRBRE R, JEER
REEN, REERELZEMER) NI 40~70pum 5
BLAN; MTHRBEEBERE R, W 60~ 90um i
PIR .

8) WIS BREERT, M LI AN E AR KT 85%, ERERH
BEAMITEAULEIC, REFRERFAXER, H
¥ H AR E R FTRER L, DUERBHIEH T &
%, RRIREE.

9) HMERE CKILERBEWPEMME) (SL105—95)
PAT .

1) BEHWEIESRE BT RHAARESITEMAK
RBERLVREKEBR G, TRIEE 300~
500um,

2) EARENEE (REEIE) BHEESERF. 0.3-1,

£F.0.31 EHRERBREERR

F 5 | RE&%K ® OB B X REBRE (pm)
K B FEHERKAGHERR 125
w = BRI R R o % 125
I BRI B RE H BRRE 250
" 2 BMERUARFHEEE 250
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&

F 5 | RERESR ® O & X% BRFE (m)

B 2 TR 100

3 moE BERBFEHHF 350
4 — YR Pt BTN R G S 800
5 — R HHAFEGEDHK 1000
B OB B RE 100

6 ] 2 BOEIF R B S 400
m 2 QBT 880 £0 603 600

D EAREHES RS EMMIAERNEES SR
F. 0. 3-2,
EF.0.32 EHRATFATSKSERYIBRHEEER
F 5 | BERHK ® H ® oK REEE (pm)

= R 50

1 I8 2 IR Ly S 100
-1 =< AR B 100

K 2 T E 50

2 rFra] = HE =K 100
o O BRI e 100

B’ R TALE B 50

3 o] & ERIERAFE 400
[T PR 50

BAEE), HERES%HEF.0.3-3,
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#F.033 EHHTFANEMEFRAER

F 5 | REBEE ElE S oS REBERE (um

B R B O 160
HARKZ £ AR A% 20
HBEZ P T B R R 120
K B 1@ 120
HAKE £ HITEH A5 20
HHAmEE e R 150
BB 23 it 120
HARKE AN AR 20
HH @R DO B BT LB

150
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2 FXPIEENBEAMAA CRAE, MERTR, BEN “K
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10 Z2 WM SBITH B v reerrrrrerrernioininiricins (187)
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10.2 GEFFAREEE  erseesstsssscrtcsriracncnsisinernasssrnrrsesesearss (188)
B A BRI HT IR cvrerveeerecertiencinniniinenae (189)
fisc B HU T HEIE LR FT L coovmrrr e sos s ecesinnnnneeee (193)
Fiise C MBI GIT T E e errcrcrncnciccnccsnnnns (212)
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MR F BT I ceeeerosrorererrrrosattcniicaninnnninnas (250)

121



1.0.2 X145 B 1K E BB i B3 K A 7Kk B T8 25 4% ol o Mk ok
FRAE) (SL252-—2000) fy3% 2.1.1 038 2. 2. 1 $47. BFEHH
BREBEA TREMEAY GUKENTRE, Sl W
2, PEHELENEAEE, BB EANEE I TEKAR
AT EERRAYWEERT.

RS E S RE T HMTE) (SD144—85) (A FR “IEHIE™
RLOIBETHNERASRKEREARASHM LB, HAEH
HEREEELEAHTHE, MEAEREHAHRTES+RE
#, KK TRAEERMBATE B, KB AR
HIFEKMAKBELEMENRNENSMERSH S FEHALE
LO. 1 EMBERSH LREHEFEMENEREIHMEINZEL 1
PENYNENCEEANERASHEMHE, HEFRXHE
B (R, HEMEREMESE, HEELEN N —4 FREH
FH5E—BEHIKFOKE TREIRERIT. R R ERETE
P& RO ENERZTRENRASHE LS E8%,
1.0.3 E+REFEBNER T MR NHREEZLEE,FRETR
FEHWIT. BILHET2%, Y TENS X AT ENER, £
ETRERX PRI T WS WHREETE, HERETEN R Z
T AR E .

1. 0.4 ERIITH IR,

SL26 IKFZK B TRER AR AR IEIRHE

SL252 TKFZK B TSR R 4 K Bk iR A

GBJ132 TEREAREITERREAARTS

DL5077 KIgRFRE T

DL5073 KIBFEPPR R HE

GB150 B E A%
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%1 BARSKELBEEHRETSEHIO

R TRAH Bizp (| e | HITAREE
¥ HFER] 2.1 1000 2100°*
b i & 8.0" 170 1360
- x ¥ 1.0 1180° 1180
#igh 1.6 650 1040
= FT ot 8.0" 85 680
Emyr 1.4 540 756
Xt 3.2 888* 2842"*
+ =B 3.8 685 2603
rr & 3.5 725 2538
— BHE 4.6 420 1932
O 9* 189.5 1706
LARLT =4 2.2 724 1593
KEF—K 8.2~7.0 170 1394~ 1190
INRLES 7.8 198 1544
HE 8 7.5 171. 4" 1286
B 7 7.5 128 960
W R
H M 10.8" 82 886
K 0 10.5 71. % 751
=R 12-4 139.5 1730
Bl 8.0 152 1216 "
R R FIRE 11.2° 80 896
RBELE O 5.2 162" 842
Wk 4.5 105 473
REEA R GhREE) 1.0 994 994

X1 RPR2EE « FHERRARFEVZHRRE. —HHERTE,. BREY
PRITA,
2. RMERETREERI, AOHHRELNERPER.
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GBJ17
SD134
SD303

DL /T5058
SL/T191
SDJ207
DL5017
SL105
GB8923
DL/T709
GB699
GB700
GB711
GB3077
GB3274

GB3531
GB6654
GB11251
GB5313
GB/T1591
GB11352
ZBJ74003
SDJ173
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3 4 B

31 — & ¥ Xx

3.1.2 BHEFUKITRHTHFA - BERIIIK. PESIIK.
ZHEZHTATIK.

BEHSIHRARMBRAWEE, EXRAPERIGIKITA.

BEKHIEE, EREBREEZENIIAKFR, FREKBHETR
AR, VAR RMENEE,

W—m 4 Gk 4 UL EKRVLEIK, HERER, F1kiE
THNAEE, FFUR LR ZSE SV HI KM HEE. LB
HER. 25, Ao RAeEER., BLESEE. 8
SEIETT RGN R EAEYI N R ERI .

3.1.3 REARAHAZFERNERARX., —R2R. WEN
b T A, 244FHKk 100~300m, FEHR 4~6m/s. MPAHEE,
YEF AL 30~70m, JFHEE 3~6m/s; fERAKkK 70~150m, FHiHE
B 5~7m/s; YEAKL 150m L B, FisE 7m/s. IINEHE,
EE AT KR e, KLgs, WETEY MR, SINETH
gk O, 258, WITERENPS KE,. RFERAESKS
Pk ir S WEHEK, #BNE25 K.

3.1.4 BOEABFEERE, UaEEKRIAEZET.

3.1.6 ESTLKGER K, ¥ OERFAIEZ I, B IEE
QRsK, WA RMIEEEE. AL LS NI P b
iR PRG3R, B7 I AR TE.

3.1.7 FEKBAEX IR KSFIRESILWAK, MO HNEE, @
WEIKEERE, MERKREE /DL, RAKRAEFERE,
RIETRELE, 2R KRKFEEHEAAER T BRI RN
1/5. SHEGKEE, AR FEKEE, W68 20K 78K s im i,
CEAN S ESILE R 1/3,
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4.1.1 EIRAEMAMBREVERTHELIES:

(BRELEWMY (GB700)

(REEEHRELEAMY (GB/T1591)

(MHEENAELY (GB15D)

CIRTE M RSB AR FZM) (GB699)

(—RILEHBEEBRHNY (GB11352)

(RELHRAES M AEFLENBART Y (GB3274)

R EEHRAFLEMBMENGT Y (GB71D)

(EHEFRHBRY (GB6654)

(EEFHmERRNRY (GB5313)
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Theg B, Q235. Q345, Q390 i A SR8 7EA X R ) B K AR HE
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WEEMEE B THmEEE, ETRIPENENEREZD
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ik, FERd - RE S ESFER-T, HE
BT ¥ TTH R b E AR dE, AN IESCHERIIA, HLF

- WA R SEM LR LRE 8~K 16, HiitESH,
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#*7 BWESHRLSEES (GB700—88)

i % B G0
Si S P
=) %4k . Mo i | BE s
=
C <0. 18 0. 040 | 0. 040 z
Q235 0. 30~0.35 | 0.30
D <0. 17 0.035 | 0. 035 TZ
#* 8 BWELEHPHFEMNTZ4HE (GB700—88)
Bo#o® B ittt | 5 R
BRA o (N/mm?) B 5 () V| EEE
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D 500 90 .S5al2 5a
(B L)
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i = B 4%
e S P
C Mn Si % Nb
<
20R k0. 2010. 46~0. 90| 0. 15~0. 30| 0. 030 0. 035
16MnR  k<o. 20/1. 20~1. 60|0. 20~0.55| 0. 030 0. 035
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AR H e REE N AN TR HEN . BB KE
v ERE A E M B RE 17, %Bﬁiﬁﬁlﬁéﬁ:&a%ﬁﬁﬁ
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#10 EHEBHFAHFENIEMEE (GB6654—1996)

A B i e S ERE
JE Al o {45 =) VvV shirTh
s ﬁi ﬁ(ﬁfﬁ REBE | o 3 |mpr|de B | 5 _ o
h ob (MPa) | (%) |¢; () o
(MPa) e 180
> >
6~~16 245
>16~36 | 400~520 | 235 25 _
20R . S 3660 apc 20 21 d = 2a
$L >/0~100 | 390~510 205 24
> 6~16 510~640 | 345 d=2a
B | >16~36 | 490~620 | 325 21
16MnR | %L | >36~60 | 470~600 | 305 20 31 4
% ~§0~100 | 460~590 | 285 = 3a
X |>100~120] 450~580 | 275 20
6~16 530~665 | 390
15MnVR >16~36 | 510~645 | 370 19 | 20 31 d = 3a
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#11 HKEESRBESHHLENRS (GB1591—94)
g it % B #
RS |x| C Si S .| Al{iCr|Ni
Fi< Mn < P < A% Nb Ti > <<
C [0, 201, 00~1. 60{0. 55/0. 035/0. 035/0. 02~ 0. 150. 015~0. 060[0. 02~0. 200. 015
Q451D . 181. 00~1. 630. 550. 030[0. 030[0. 02~0. 1§0. 015~ 0. 06010. 02~4. 2010. 015
E [o. 18]1. 00~1. §000. 55/0. 025{0. (2510, 02~ 0. 150. 015~ 0. 060[). 0Z~0. 2010. D15
C 1. 20l. 00~1. 6000. 55|0. 035/0. H35/0. 02~ 0. 2000 015~0. 060[0. 02~0. 2000. G15/0. 3010, 7O
Q350| D 0. 200, 00~1. 600, 550, 030[0. 03010, 02~0. 2000, 015~ 0. 060[0. O2~. 2000, 01510, 3§0. 70
E [0. 2001. 00~1. 60j0. 55/0. 025[0. 025K, H2~ 0. 2000. 015~ 0. 0600, §2~0. 2010. 01510, 300. 708
F12 RELmBAEEHNHFANTEZHEE (GB1591—94)
F| B o (MPa) s WD A 180°%5 g i %
- &5 HED D d=Z.LHR;
g | FE HB) (mm) |gpamp (%; oc | 20140 a=iXH R
w5 >16]>35|>50| o Cc|c (HB)
F(S161 7 5| ople109 MPD)
MHRE (AR (mm)
% =
= 16 |>16~100
C | 345 | 325 | 295 [ 275 1470~630| 22 | 34 d=2a| d=3a
Q345| D | 345 | 325 | 295 | 275 1470~630| 22 34 d=2a| d=3a
E| 345 | 325 | 295 | 275 1470~630| 22 27 |d=2%a| d=3a
C | 390} 370 | 350 | 330 1490~650] 20 d=2a| d=3a
Q390! D | 390 | 370 | 350 | 330 |490~650] 20 34 d=2a| d=3a
E | 390 | 370 | 350 [ 330 {490~650] 20 27 | d=2a| d=3a
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& 13 07MnCrMoVR $HE){LZM A (B%4$H1) (GB150—1998)

A= A RGP

C Si Mn P S Cr | Mo | Ni v B Pem
<0.00 0.15 | 1.20 | <« < [610]l010] < |o02 < <
T 0. 40]~1. 60] 0. 030 | 0. 020 | ~0. 30[~0. 30! ©.30 [~0.06| 0.0030 | ©.20

; —c4 3  Mn, Cu, G Ni Mo, V
E RERBGBBERR Po=C+ 5+ 50+ 5050 50 T 15 + 10
+5B (%).

#Fz 14 07MnCrMoVR IR ¥ T MR (GB150—1998)

BR#E 7 1] iR o s ) —40C A | B
5 HEAR N ’ 5
RN (mm) | (MPa) | (MPa) | (%) (3 180°
WHE (A, —}ﬁﬁ 16~50 610~740 =490 | =17 =47 d = 3a

& L BPF G AR =R R i T, AR R Nl
-T2 E, EAE/NTREMHB 70%.

2. HRMEMEARERE GBoes4 B EHAT.

3. WEHEMEE, RSB R iR

¥ 15 07MaNiCrMoVDR $HBI{L %54 (IBIRS#T) (GB150—1998)
W E O A (%)
C S Mn P S Ni Cr | Mo \Y% B Pem
) 0.15 | 1. 20 = = .20 0.10 | 0.10 | 0.02 = =
0.09 | ~0.40/~1.60|0.02510.015 {~0. 50|~0. 30|~0. 30~0. 06 0.0030 |0.21
& EF 14 0.
#F 16 07MnoNiCrMoVDR SR HF T ZMEE (GB150—1998)
N Ei#ﬁfﬂ R o o 8s | —40CAw | THIXR
)5 &5 A (mm) | (MPa) | (MPa) | (%) > 180°
W . %ﬁﬁ 16~50 610~T740 =2490 | =217 =47 d = 3a
. FFEILHE.
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1 |BEHEM=4| 390 4.3 38 SM490B 1983
B W ik K
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13| = & 139.5 12. 4 60 HZA
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AR 4 K
MEEE WE| ®E
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<16 245 27
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H >>40~75 { 295 (WD)
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g1 (1 — kr)’ Kig1ry r
F O + E. In

Uou.t -

4 Eu 7w
k= /[1+£“’r+E rlln

ry = (rztz + rstz + 0 + ?’ntn)/(tz 423 + 0+ £,)
l"‘:c(l) = zl _I_ tZ + b + ltn

A

X

H—WITEE (mm);
E.— M L i i,
E— BEE Ty,

£ %Eﬁ%ﬁﬁEﬁZﬂ,
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- — R _EWF (BE—BERH HEEE, BREHE,

RERNEREZMNSW,
2W = 2n (U — RowEimay) (12>
AP Uw— —EEEWINFLBE B,

Row— B HEWINE LR

Eunax — 156 5E T B FR 37 fEE{E .
REEFHEE L.

d

zcrzz(c+f6)+klk2u—t (13)

o

Ug = As/Aﬂ

A c——BRELRITBREE;
s— - AREBE (HE BT ) R IR BED

d M EL (mm);
o — LA

A— FHEBE (mm?);
A — RETHR, TREEHAIAK 1. om WRETH
(mm?);
k- — AR AR RE R B, IR 0. 4, JEHRTARNASER 0. 8
(mm);
ke— W{E R N1 o3 A ma R0, B k.=0. 25,
R RERT N,

2nR 6
N = I (I_S_GO.) (14)
P‘ — ) '{_zRout
A R—RETHE PR,
r—- R,

Ro—— BB G I ZL12;
l.— R AT EE;
—- RENE S BA, mE 7R,
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®7 ZHitERE

TR W,
2: —_ =1
W —_ NW — (Uout Rﬁoutstmx)zcr( 1 - gga) (15)
%*%% Wmax:
Wi = 1. 3W (16)

6.5.8 HiHAMLIRSE TR IEN TR EREN J1 065 R K BUR
W, XTETHMNREN S, KERE, BEEaNMNE
L5 BMBREN T, RE—MZHN, SR -NZE, SHKES
SIRMNAAGE, KB WM, iR —MAhN
WA, ZRBENTRG, SEHNMEREEREFIE, B
T MM AR, BTHMEREN AL, ATHT T REL
et REN LN, EREE I EREHRIKE.
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7.1 5 =

7.1.1 WRKBHREFEAL “SHEHE, A4 d K TEHH
ATE” B “oenees AFEERRKER ABRPREE”, 2FFHFE X
EOWNEZENRTRMAESRY. FTRE: “HHRY EZEL
AUELHINE, EHRIXHBYARPHERELE” FER CE IR
BWITEMR “7E8E IR Y REZE) — B ARKTEM
&1, REMEHFRHEEHERLREES., KABHHELE
SRR EAE T AN A8 .

EMEEKLIBENFERR. £, XEHmH, HESE
tb, #EZAE, £, XEHA, AARKETHAS. EHABF LT
2%, AEFEARAGEITHZNE,

HEE AN E K NERERER S, Y72 EAKEL
T#EARS Fia@arERAXToE8 /R M) o, wE
BiRG, WAKEIBE,

AFABEE . MEMETAEMNEE, KLMEERE L,
FTRGE—AARNTH, B HERSEETHRE.

(1) FEXFFFY EREKLRERI.

. XENEE, TEBER “KAaXE” U FEHE
(Cardel) AREH.

F. XEHET, TEREW - ZHMNRAEMLME (L (8
BHELKEBTHEABRED,

(2) MY BEREALBRAK, THAEX “KALK
£ FHFHRAOKXGE.

Ea KL R B ARN T EHKLBIR,

7-1.2 ZERIA K
(1) REFZEIR., REZEVRE, KBO>=1WE. 20
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s 50 FRAEMNEE, BTHRERE, —RBAEAAXETE;
60 “EfCHE B TR Kk fiuf gy i B, IR SR AN ZRKEE Y HE
Z; 10 FUs, HNEMRENERRENK, KER. RAE
=R RERRE R, HEREFRIEAE, Z#HKAA
FENEMEE, M LTEELRAT TREE; 80 BERLUSHE
NEFJILTHEEXH TTRERE, HARESREEH KB
EEIEPUHZEKF. ErRegit, BENHI2EEEZER

< 21,
®21 BAXSERZEHRIN
AR Wik |RERR| ZRRX | AFK | BB | ARRK
20 42 50 R 8 1
g 20 42 60 F R 6 7 15
F (20 ti4n 70 4E 48 9 12 22 20 2 3
ft 1985 4E LI G 12 4 2
Bt R 23 2¢ 37 32 6 5
N ok
v EHER, (B HEE,| EE., w. gom| mE -
ABIE  TRHE | BYE "
Bk | LEBEK BiK Wk DI TEN | BB |FET A
HD HD 715 990 1590 3553 756 560
TEAK Bx =g JEBEF SR WA | BB (TR K
g | TEER
X e 8.2 8.5 5.0 7.2 1.4 3.5
R
T xmae
o 4.0 5.3 5.0 3.2 1.0 2.5

¥, BEBOEEER NPy,

HHE=REHE.

(2) B EBR, WAREAFR2 R, HIVHES
REZBRHAFES, WEgE AT /MO
- #heR, TREFR—FMFUEE, KENTENAZ. BIEIE
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H—FREXZE, 2HMRLD, ElMTEs. BIARAEEET

BEpE 22,
+22 EHIABRZEITEILH
: F ERX = HD
my | oms | pamx | 0 | RE | ERE)XEE
{m) (m)} (m) {m) (m?)
HZ& | B8R =7 334. 8 6 4 2000. 8
HZ BEE BF& 850 6.6 55 |4.5/3.2| 4565
HZ BUEM | BRE (T 654.9 6. 2 4.0 3.10 | 2619.6
2= HERE K2 (il 833 7.0 4.3 2.7 3581. 9
EH CaShaic RFE 183 9. 144 7.10 1673. 4

(3) AHEENATEHMEN. RESEZEEEES. &
AZF IR RBEIBRMIK, 375 REIEEOE Y B,
BHBEN. ORMEATHEEEHRE T —EMER, THTX.
FRBY., @QZREFREEN. EREEXBYRBER, 1
PLAFR. PRIEY, T ERNE. KESNE, meh#iFaTae
R, BARGIEREM ., HERMENR., @BIEZEREINRAK
LHRBER, HerENBE SR, HREMEL, LIEm
BRI N AR, @WENEEEENPEE M THEE PR
Z, CHE-EMNETRER, "Rk ESHESIEZ AN
A, OXRZEE—MHERRWRWER, HarEHNNHEL,
RERC AT & 45 5 HH A 3 1] 52 ST 0
7.1.3 MTRFESLHSEE, . XBPLOKWEAER—
T bk, UORARBEEAE. RIS ERAZE, £, X
EHOREMRBEAER—FE, ARTESHEAE. KAHRSHHE
T, '

7.1.4 EHATZCBEKEHURZEABEMEANDE A
T3 23,

MNFE23F, XY EFAERE. RRESKY EHAER
- {EREAS, B—NEEE 20 D 60 R HIZINREMNEE
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MW R, EadExR Y EmE.

X233 EBRKEHRERERKIHLSEZA

& A B
<(45° | 45°~50° | 51°~60° >60°

& ¥ i & TEAR

EXFHR Y EAE 29 3 13 10 3

MHRY AR

=AERTE
Y3 Y ARG
Y -—=BEAE

— — 8 i

JE— J— 1 J—

- — 1

o | — =] oW
—

N —_— 2 -—

FMEREENHRARESA=F, BB, XKRYE, =
BRABEARYE, NERYR--ZSFRWASHE., KB
RN, BHEXZAAEERERMEHRE bE AN
WY,

MY, ENRYH, YRE—=ZEENESHE, EHTF

WHLAMAEER, TEHGHEHRFLURHE., — SN E AN
Y EREAERRE 7. 1.4-2) HXBEEWMA 5 FEET,. 18
AR AIESHR Y £, H@WRIL=1%.
7.1.5 AFMESE. LEZE. REZEEESH R LS. T,
FEAKEF, TEMNEEASTHEEARY E, FHET8, KiiwHsE
s MEAKLBEHEAVAZITAR, SEATGTEEESE. &
BREAHEREHKEETRE.

MNFmGAKEV I AKANENEE LT REHOKE ., £
i, @ AR MHKEE., BEEARKHEY., &858 L
AFA, ERTEREMN DM, BN HERHIRE, HAT
o o

7.2 HEFRFESD

7.2.1 ZEEWEE, BKE. AE. TH. i LILHE. AKES
- RERBEY TR, WEENHEE L EHAE,
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7.2.2 WMTHEBXEZETIIASARA.BEENER BE—
EMER. HiFABSER, SEBEERRTEEERBAN hHa
M, BEE A AT RO /R R @ e R s iR HE G E o HE,

7.2.3 MTFHEBEXEE, EF LA TFTRZMIEL I TKE
H EEEN, BIHASERERRE LR REXE S, B
WoAHTHERERZ, KRR FE, a5 THEEXEE—
t, T LR EERERERE LHTITE. A TEZ2EEER
FEER, HEFERE B, HHFEVEAFER, UMRIEHT
HEAXZENELE,

7.3 & ¥ i it

7.3.1~7.3.3 JLAERANZERHEMT.

(1) AFZFHE%E.

AFMEEN 20 2 70 FREZRHAT ML, RENXRHE
ZHEERA, 1985 FEENCRH S LEEENIESHNE
24, AXMEE, HEMAENFREREIERTREAZEN, %
RS EE RN (BB /DRGEWRD, BT T ZRGENAN 2
HTRE. BEHEE. XERAHEERSIE, B/ADESZITA, Y
N E AR

Fz24 1985 FEEACERBSIERZETTIEEHE

FE | 2t DH
MYk 2 # | 2 | Kk (e HEMRX i Em Wit
PD(m) |H(m) " i
EEFEM | 2.1 | 1000 | 2100 | AFME2E B ER B
BEMAMT IENE .
HMEm | 1 160 | 160 | AFMEEE S 16Mn, - B3R A BN iE B
i} - k 2 g
(Eg) 4.3 | 280 | 1204 | BEFRIEE ﬁ%f?t S0kg/mm? R & BB
AtfL 1 400 | 400 | AFRIEF BBtk
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| W]
Hyi A% | Hie | Kk () BRI wifE S Wit
D(m) [H{m) .

kY 0.8 | 600 | 480 | H FBh &

WCF-—62 & =5

Fal: 4 1.6 | 650 ;1040 | AFRhEE | KERitBE
()
mm?
+=BF | 3.8 | 684 | 2599 | AFHES SHY70(80ke/ & Jr BRIt B
o5
EHBEBRNOAF) H o
. 2 (2 T
it | 5.74 | 300 | 1720 | B F % IR B ER
&kt 7.00 | 83 | 595 | HARWEE | 16MnR [59: 00 4 i
3K AR - _
HE A 1.4 | 700 | 980 H X Rh BB

BT A6, TE
X (R, EEER

Y AT/ |2, 5m. & 8 & 68mm, Bh

#IE 150mm,HT—80

FAER | 3.5 | 1015 | 3553

I 20 Ak, EAMTHERB AR A FE BB RERR, HE
EERNEEAABSEEE (XE»E R MHE, FH
MY EXTREFENENHRYE, IEXELEGENY K.
R 25 A AEHEX MM EES, 2& AR KR, B 70°~80°, &
BKRN ., KRR ESHRE, KLB|ERL, XXX TRKERL. &
KLB KN E W ZE R ERAE LRSS T IR,

ATFMmEZECLEBIATMRBAZEN —EREmNE
FH—EREAFAN., EHFREEEHEAZEAHFMRE
B, AEEERN, ERATMEES =2 EHGHH
R, WABHNEREAD, HEEABKRASHEGEN, S
- Earn, AR TR
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‘25 BIARAFHZERBMEEN%

R BL cw | HD Eﬁ‘lhk TEH wE AR B |MERE T#
M5 2 ZEERX| 4 YH | BD| w2 |&D|D/D| BB | t R FRAE
X REA | (m?)
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EFEN2E| MBYE |MEYE| s0° 72° 4720 1 1180 | 4 2.85 | 4.6 |1.15| 92 | 200 |HT—g80| 8%

A EBE YR (MBY B 60° 74° 4565 | 830 | 5.5 l4.5/3.2| 6.6 | 1.20 | 100 | 200 [HT—80 H#&

WENR |EHHRYE|AHRYE| 64° 80° 4109 | 747 | 5.5 {4.8/3.8| 6.6 | 1.20 | 88 175 |HT—80| HZE
Exh |EMBYE|RERYRE] s0° 70° 4055 | 1087 | 3.8 2,2 93 | 180 [HT—80 | {2 ¥ T

T# HMEYE WHHEYFE 80° 2561 | 610 | 4.2 2.9 80 150 |HT—60 H#

1| MERY e | XY B 73°42'40"| 2096 | 446 | 4.7 3.5 55 | 1.17 | 70 140 |HT—60| H&




(2) ZREE.

A EER. EAEMEELZETHRET, #88H
EABK/DME., K26 FIHERN O MR =REZEN T2 ARH
g, EALE LM T, EEA, MERFKARSHEN., &
27 FIHESH 58 MHEIS=ERZE AR, 2%,

Fx26 =ZRZEHER
5 B A <<40° 40°~50° 50°~60° >60°
& 4k 74 10 21 32 11
EA 16 #l 4 8 4

TREH

x27 =R EFHEAR
TR A <5° 5°~10° >10°
TRLH 19 34 5

TEBREE—BAN1I~1.2EBEEER.

RS Em L. OF H R BEAEREM_LE, B
TR, ERLXHE, IEAESK. @ LE&RE T MmE
B EEHRS5EREELEE YA, URBEN 18T, QU %
HEYHEAEREN, HAREAESEREEW AT, EPHMEHE
EK, BRAMLEERE A, YRTH KT 0.5 0, MiZE SR
B, QU FHEZHZEREZL, HREBY A&, GOTIE. 1EET,
hTF EEGHE -RAEMGEE, REREE, REAERIE, 7
BEE O, WM TIHRBEE, FEXA ORI H X KRR SR
AF, KRS S5IERMES KR, SHBIRER, FEXH.

(3) #MitEN.

AL RR RGN Y hEd, HiEEA 7 =2
GeEM R s N R, B MM IEPRE (EMEXY
i/ EEHICEN A R 1.3~2.6, Hb. 54T (URHEE
B, HABEE 200~1000mm) 39 1.3~1.9; 24EE (U A
- THEBE, REA) H2.4~2.6,
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HTEE EAERMBGRNN A, FREEENMEEIN. I
LB E NS 81 EEi MR REERE (igEhuE) 51
BHRITHIEE GREEN 18, A1 1 0. 556,~0. 60,) #Y
FLAE VT RL, 2% (K 28),

#28 JMPBARZEREFESTE T NEEL A

RHEE - N
TR <11 1.1~1.3 | 1.3~1.5 >1.5

& 4k 65 9 8 26 13 18
Ery 16 # 4 4 1 7

T EITH

LEENHE, HAOSMEREL, KERE THMKEHIT
B, I2BERGIHN (EABEY (B AT H iR, 1082
) —H,

(BEAMTNEEAMEESARNEHEHRA—ZEY2.3F
IR U R, FEREHNERSHSIER N 30%
~40 YW R,

AfRECEMNAPRZEFATHZERS, RUEZED
BAERH, ZREFRELYHEAALL, HSRERE, HEF
FARSMEE RN RE T ERAESIETH. PPRZERA
RAHEERSN, HEiHtErEm#—2mt, 4588
ARTAETERER SRS, TELERMEE N,

AEARESRAEEMEXSEEEARNEES RYUELEE .
REBKARSHLAFMEETR, NEESHRKR. AFWMEE,
TR H 0.3 RERFRIFREEEN. FHLOHE & B
(1992 F), AWK EY (1994 F), MEMEZ KBS A FHE
B. MAHXRXT 0.3, HREZFRER., FiliKds (1998 48),
WA ZKE (1997 ) MREH/NT 0.3, RIBSHN.

7.3.5 WHHHBRELZEHAMBHRTESHE, BATEEL
34, BITHEAK, BYES —BiABRIR TIE, HELELBRLE
WA, BCH BT R AT S IR B B & S 0 B U T
&t

173



8 ¥ |/ E X

8.1 — M M XE

8.1.1 HA8HBHA EXE . fiHBEEEAMTEEER/NDNEFHR.
APBENEER/NEENHERSHEXEFHRIUER.

B4 P.=0.04(MPa)
— < ZE ] - f
E 78 4 ﬁmﬂj‘l\ ,//
= 25D /
— A 1000 LiL Py
Ml TR
N £HE: 50 +1.274 //‘
P £,
' \}‘// //Efiﬂ'.ﬁ‘i
) 7D N
12 : // ] [ R
/1 | |
) TN | waiss: posm, ibg &%k Disoo,
AT A A~F 3mm; 0>3.8m. IS0
. L] ] | |BpHliE. LRRHME.

0 2 4 6 8 10 12 14 15
D{m)

Mg HA, BEH. WHRKTARREE/NFELEE

MERNMNEETERAT AR LR ENER —EHMRE, A
AR RRMEE., B ERBERERE, 55N Simme
Y., R 29FIHEEN-EKEHWENR/ADEEMERE.

8. 1.2 HIBMEAE, KRAMGHE, RO KEBER, AEMHX

R EA ) ] 1 3% AR 22 PR A,
8. 1.3 MENLE/ RERNTHGEELREERITEZWEN,

TEHMNEENUNREE.
' BRI 7. 1. 3 M IRESER/NAEIRE, 38 i = DR R A PR 22
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Ke H—, 10BFHEEREBEEN A HAHREELY; K,
300mm ZERRER, FLEHETRAMUEEZ, TESME:; H=,

3.5t WERESFEE (R AZEESHEY (ASME) VI
F_aWHEN.
% 29 EPIES4 BT R/ B E 00 B &

L # £ |5 |8 & R ht)
PUE R FHILO L | & | K {n]
o H o ®E | %W =1 w:
B/ (mm) 12 (B F) 12 16 {14 [ 12| 9 30 26
HED (mm) | 7000 7500 8000 |5500{6500(2600] 8000 | 12400
¥r5RER 292 313 250 | 196 | 271 | 144 | 133 238
mABED (%) 186 53 10 [14.5(13.8| 58 24 40
b S e WA [O0EhE L P [ Zh P 6 o | n#pE | nEhE
XS (SR x x| T pESHXEESH N

ERBEEKEGERMBEESEIIMK, MUBE LRSe
WECR, THBH =R, P, ~BTEABOCMER. H
W, BIEMWERL “ARPFTHETZKE” BT “AHD
FFH&Emz KA.

8.1.4 EEEBEFEIFAKRT 10°HELIIMEEEE,

8.1.6 AEEBESI XS (EHNHNEHELERBEHRE)Y
(DL5017—93) 19 6. 3. 1 L EBEH X B . A %KM AFLEVE 09 33 #8247
B, NLEESHOEZR/RNEENEREES REGEEN
— AR R4E,

XERAMH SR LA S EREVERRE I RN
h 2K, (BHEHEEFREME, PFLAY R EARE SR LA
ke 38 I ik
8.1.9 [ AATBIE F B {4 HuAb F8 A9 8CR J0 T 1R H B &Y Bl .
FRLAXE B AE # AL TR 1R 9 251, REALIRER SR, BZRESFH
FHEAHEVIN., KEFLERESRET IS, SHHEMHuub

- FERRLE W& 30, REC#KER TELE WK 31,
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9.1

¥ 30 BRI RLEEIHRE

~650°C [ K

~ 980CIE X, 560 ~
590°C & 6§30~650C [ :X

KW 16MnR 15MnVR
& F B #B o i
TFish | ik tooCRE | AT | High 100CRA L | AT | Bk 100CRLE
37>34 £ >>38 2>>30 #1134 £>>28 11>>32 1. % w3 3k
B (HEBREH o5
1 i ) & s | 7
1 itk £,220. 025D -
—_ am
FE—HLE) (REFAEES /ST S 1 8 i D R
FRAOHE - BREBHHERERMG) f1>>34 6,38 1>>30 $>>34 t>>28 £,>>32 -
B TE ) IB1127—70
RERLSRA AR BRSO, BN E AR, RV LTS
(MM TEFME 25, FEEH >34 (Hidh > 32 (Fi &
£$>>30 11>>28
N R AT SR 4, 1978 45,12~55 T 100~150T) 100~150C}
16Mn 15MnV, 15MnTi
(N TEFME B R, E-IH HARE A 3E, = 56{?5’“1:‘3??”;?& AEBEAHN
PR EEAR TGS T 4R, 1979 4E, 43 600~650°C [E] K , B B4R 650°C Elk. S AR 950 N PR TR
~123 & 900~ 930°C IE K , 600 ' O AR AR
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> £

B RN 16MnR 15MnVR
& ¥ w ¥
AT | B oo CLAL | RFish | Fidh 100C A E | Rk | Figh 100CH L
BEELME T 7 &, iR k.
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KHKS0201—1870,3. 8 %

ob2400MPa, H A L%, 0022 600MPa, £, >> 25mm

b 22T00MPaz, ¢, >>19mm

HARCRREHRERIRE), 1980
£, 3.4 &, 3.2 & (£ H# KHKSO
201—1970)

5 R R ok & . O T 0. =460~700MPa,
ob=>580~800MPa ) SPV416S,SPV508, HW70S)

11> 32mm, SR E BRI B A R SR,
11220, 0231D, B4l IR B R IE M b

#EEHBE B FE BS5500
1978,4. 4.5 &

BB RS £, > 35mm

KE ASME Z E& 4 UCS—56
%

BHRARER(P—1,P—10C) £,>>38mm (1. 5in)

&: RP 0 ANFEFRLEONEEE.




%31 HBLHCEKBISHNERLGIRIE
Byl BRSO WM A TREWH R b E ik
L AL 1966 A3 D=2200mm, ¢=35~46mm, D/t =47.83~62. 86,
=4 YEERIIALE 600 C JGHEREEE)
" D=2200mm, t=46mm, D/t =47.83 UGEHERE
A, A3 ., r=60mm, MHAHYLT 16Mn), HEERBHLE
i 1970 600°C, AWM 150C
w D=2200mm, t=32mm, D/t =68. 73, AWk, Kk
% 15MnV
ga
D=4000mm,?=234mm, D/t =117. 6 i 150 C, K
i 16Mn
- b g
| 1979 HFRh# &, £% D=4000mm, WEXEH N D=
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SR8, £ D=23400mm, X DX 3058mm,
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- 16Mn |5 A& M 417MPa, iB A5 {Y 140MPa (20MnSi JE—#L
23 BARHE . 1=120~250mm, ox=320MPa, a.=540MPa;
1= 250~400mm, os=280MPa, o,=500MPa)
BYmME%E, D=7200mm, t=32mm, SM53; BhZ
?W_ SM53 {100, SM53B, Bi#h 150~200C, G#H 250~300C. F
g 1973 (H) W4b T [SMS3 $R#E: r=6~50mm, o;=360MPa, op=
550~ 650MPa, 0C#idi{H 4. 8kg *+ m (6kg - m/em?) ]
o BB, D=7500mm, t=42mm, D/t=178. 6, 1B
1983 16Mn  |J507, Witk 110~130°C, 600 C RFIB X, ik 1. 7h, B
= KETIE RARAR 714 % 300MPa, BB
# WCF—62 | BFM&E, D=2050mm, A ¢=70mm, B
4 | 1994 | (07MnNi- |=36mm, Bk, BEFHES70C, BAHT, &
Lt CrMoVDR) | & /1% 520MPa, SBKJE. FRN 12X 400MPa
#: D —BEERE
t— WIREE.
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Sb, BFT KB S A A SR PERE R BE P AR S, FFUEHH
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T, BiE, WA R S b,

H i Bs K b R IER RSN 14, ERE—HH
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UAEMB LR ERXIIN W TEPHETEXRHKMENTE,. M
SR MIRIE,

(2) D/e K/, MEBBFZEEKRKA, \JeE@BERIEERE, A
sRiLE B, M EERARK, FUFHITHENLAHE, W TFE®
MEWETEEKRT D/66 RHYEHNLHE,

3) ZEHFRFERARE, HV BN ER, A 5ITHE. &
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HERZEENKHMEGTREEEERAZT 0CU L, B
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X

/
04| 1.2 3 " &\35‘
Rt

I

_F

e fniT ]

03] 101 2 o )
02| 100 1} =
0.1 0
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TFMENE (o] ZH, MWK Hy sRINESRB LA/ 9.
35 C. B, Aun B ¥

rs/ri B m
20 18 16 14 i2 10 8 7 1] 4 2
C |5.006{4.799|4. 567 4. 305[4.005|3.6562]3.225 2.68611.957 0. 8484
1. 005 1. 007§1. 01031. 014 1. 020(1. 032(1. 042
Amin 0. 1657 0. 20650, 23550. 27370. 326410, 40350. 4567

B.2 HibERTESH

B.2.1 NEHEMRFAIE.

HEHEEEAISIEATEALBE, TANARIAKX. &
FEHAA. MBHEZARXMERRAXE. RNARK., B8FF
AR, MR AXAHRA “Hig” AR, BERAAN “F
28" . RINANME S F AT B RIS th R € 6 al
BTSUHM. A TEREWEHEEES, SCREHERES P&
=, WK 36, T EZ A AR EEEMHEMAERE TSHA,
RS H R, KRB PoBK, 2 r/t=300 8, AEKRA
A, BEPFAXITHEHERN 30%.

(1) Z2BAXK. ZWEEANENIEREVEERL., £iF
FmEED, HA - M ETLUEH NG . HamssE a5
. WIREE BRI R/ A . AT BT B R R Fi e b S 2, A U
TR LR, FHEUTERMBAN, nz&8ipaXH#H2
fE—ERBERMFTHHA, HitH %2R AR TG0 o Hh i B 47
HRMEREN ., BASARNTEARK®E, YHASTE, X~
M, FHEHEHT —TMEREANX, WIS HEEEANERAY
ShEE.

EHMBEHEEARXBRE 38 MR R R HEE S8
EENY, XEFRHEREAFAMER. SRS £ R/
e, HARFREFOMACHE FEXAZBRN 0.977), XA
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By TR ENERARNER TER.
x36 IEFIETRLSXNFET

r‘]/t
NI ¥ Po(MPa) 50 100 150 200 250 300
23
] 0= 240 3.650 | 1.540 | 0.898 | 0.607 | 0.467 | 0. 367
RIS
0= 2340 4.870 | 2.010 | 1.160 | 0.773 | 0.587 | 0.455
0s==240 3.650 | 1.540 | 0.898 | 0.607 | 0.467 | 0. 367
£ 550K
gs= 340 4.870 | 2.010 | 1.160 | 0.773 | 0.587 | 0. 455
Ra] #4% P 2% Ge=240 3.030 | 0.950 | 0.449 | 0.255 | 0.161 | 0.109
oz 02 =340 3.760 | 1.140 | 0.528 | 0.295 | 0.184 | 0.123
Ge=240 3.000 | 1.130 | 0.599 { 0.379 | 0.264 | 0.196
» (2. 080)[(0. 531)[(0. 226)[(0. 121){(0. 073)| (0. 048)
JEIRLR
4.670 | 1.600 | 0.849 | 0.537 | 0.374 | 0.277
o= 340 (2. 950)[(0. 752)[€0. 3213[(0. 171)[(0. 104)[ €0, 068}
Ga— 240 3.110 { 0.959 | 0.481 | 0.295 | 0.202 | 0.148
223 SR/NE-Y
&y — 340 3.400 1. 050 0. 525 0. 322 0. 220 0.162

. 1L B ETHUBAK 2=0.3, SR A=2.5X 107,
2. BERALAXRTESR, FEIEETERAREU=0, HSRANT
U=1x10"%r,

F 37, X 38FH 11 HEpr LRELBRYFEES S,
R, EELREEPR, r/t EXXERIE PBHR K.
SRR FHTEE — MY (3X107 ~5X107Y r, TEXAPTEEA,
P. I FHATTRE, HANIEFAERRXMEESE, HEek
ANREBE A/t Mo, TSR, XREH A, HTEEARAK
EHREHREEM EEF AFEWMNAEINERENSFBEETH

%, A EAFE—CBRE UG ERmR T &AMHHE IR,
(2) EAESERFLRAEBR NS SRR AR
R IR 8 S {558 B, o] 4 307 ] 24 1B 8 1 T B IR B LR FF B 1 R i
SRUARMETRHAXHL, @Az LNt ES R
WHEEERALRB A, SR A B E kA EET
201



# 37 EAKBELBTIREFLENT
T B o | B | % 5
(mm) | mm)| ™ [¢MPa A
SRR EETE B, A R
BAKF 3SFH (1200 18 | 66.7 | 1.3 3
7 ¥ B e B rm
LAFLE =2 1o | 12 les.g3| 12 | Qoas E¥ (HEREZW) BE
1 B4 ' ' M1, FE7%3k1. 2MPa
ShKIE SR . W EE D
RIKT ¥ 1200 | 6 200 0.7 235
¥ ? A CRHA) B 70m
0. 21~ BWATRSKES, BE
BAKTEL 1200{ 8 150 245
7 0.26 | % |l sowm
BERLGEER, KER,
TEH 2600 | 16 |162.5| 0.7 | Q235 |BSMEYE, SMA LK, BiE
AN RIS SRFLIEZE, B idm iy
B, HEAREH
#r, RAMNERKEEBIKT,
54 1|0 45~ | Q235 MEMNERE EEE, AT
ZEMKEE | 2150 16~26 | B EESLRELER
82.7 | 1.12 | Q345
kg, PEEE, BN
AR MR, Wtk kG
B ik £ P E
*® 38 EHIMKBEH TIEEXHER
I % %%Em ?"1/3 Pcr (MPﬂ) ﬁ' ?:_E
Shira BRI E 104 0.19 FAFEE PolRi/h
Whatsh it F K A 129 0. 45 #Fhdta, AhAREE
—HAME K 124 0.55 Mdkia, RPALAER
Nilo B 213 0. 21
Pecanha - R 214 0. 37
Kemamo T HAMA 111 2.18 JEEESE PoRK

A FTRIERE OKRIKEREAY 1964 4F 6 B,
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e 48 347 PRI 2% AE 1950 4E | 1953 £/ 1969 4E 52 /5 H 4 5k = )
X, MUBEREMAXKTE, BFEMEXRM 1969 FENRK. 7
AR, XA o' R o,

o= ol =kt L]
e = va,
v=1.5—47
B =0.5/(1 + 0. 002E /s,)*

Ao REREAAE 2w EEN HEERAEDE
PLARABRRG = BB AOEE . R, RS LD TR0
ZERE, REEXRH 0.

BIEFTRTEZ AR (1969 ) v=1 M ov=1.5—3 HH 5
BURFITHE 17 FIA 18 A MBI R B. 2. 1. HZH P H on/o0~
r/te Po~a.. P\/P,~ri/t XEME, O[], 2 o 8/t XK, P,
<Py Ha, WK, Wo. EFF, PSR FRE. SXEARM v>1 K
VM, RHAMBHEZARXMEBRRYEREEHFILE, R
AT FE B NFIN 6,<420MPa, v=1EZE.

4.0 40

3.0 Gi=500(MPa) 30 0.6 i
—~ _ ,=60((MPa) O o=
& 20 20 R
S 3 04N 24,2230 4=0
1.01 % 1.0 > |
0.7 Y 10 o7 W04 g9 T
0.5 N 2 05 \ = QEPPA=143007
: \\\ f/ 4 ’ \\\ 2
e /¢ =
0.3 03 0
NN 100 200 , 0
0.2 nt
\ \\\ 02 '[ \\‘L\‘: 1
104, N\ 107 NN
0.1 105 0.1 10
0.08 12EEH 0.08 1204
0.06 4L 0.06 L
100 200 300 100 200 300
nit rft

B 17 BERASMEAEAFTBHEEARX (1969, v=1)

RS E A TRIT & &E 8 CEORERTFM) &, B
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4.0 4.0
- 3.0% oesompay @ 0 a=330(MPay 5 30 5y=420(MPa)
% 20 % 2.0 [ S 20
nf 15 \ q? 1.5 Q:; 1.5 -
1.0 AR | 1.0 N 1.0
» ALY 1 ] - | A
07 RN 075 L 104/, 0.7 10°d/m
0.5 N2 0.5 N 05 N2
AN N NN [ 14
04 K6 3 04 WS
0.3 2 0.3 DD\ 0.3 Q>
\\ Ty N
02 \\1‘\ " 0.2 N : - 0.2 [ AR
0.15 N 0.15 NN 0.15 N
10°4/7 NN 10%/m NN 10%4/7/ RN
0.1 =8 NN 0.1 =8 0.1 =8 s;
10 [ 10 10 [
0.07 12 N 007 12 0.07 12 &
0.05 14 LY .05 14 Tl 005 14
100 200 300 100 200 300 100 200 300
nit rit it
1.8
5.0 50 16 ol
- &,=500(MI’a) - &, =600{MPa) 5 1P, 7 g
§ 3.0 5 30 S L A0
2 2.0 g 2.0 & L2 ]
5
! of L 1.0
1.op 1.0 0.18HP, 1] =
IA . 2z /r :"
0.7 10*4/r, 0.7 10° Al 0.17 7 "Zﬁ)‘o
0.5 /3 0.5 Nl 0.16 T
3 4 | 1
0.3 6 0.3 6 015%% a0 —&oo
o (MPa)
Y ~ N —
0.2 N 02 AN o 12 de, =230
10* 4/r NN 1004/ NN S S -t H
0.1 Tg — 0.1 T T Y = -
£
0.07 12 0.07 12 1.0 L
0.05 KITTT] 905 LIN B
2100 200 300 -7 100 200 300 100 200 300
r it r it nit

B 18 8% e 5 S I Ch i R PTIIT E 2 A X (1969, v = 1.5~ 8)

WEEZARA —EMEMTE, X% /NG 4% BRI Y R 5
WM S, EiFASEFERT, SE IR E 8T E
HRSR NS, BUMATER . B 48 o i R0 B 3 AR R otk
SR T E R, MASNABIEN, B2 EERER, #
Ye#iE E RAEEN. R0, BEE R 2 il T8 IR
i, MASNAOAFRBHEERR, NENEINERT N /5
I B R B I ARG P, AR 3 0T R ) AR TR, XA E K
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=W/ EFBEEZZE AKX, BE EEREH, REFAEH
on<0. 8o, B, ZERA EH.

AARIE P 7Pt E AR ERTEE N /> 35,

(3) RERITFHEFRESTRE, BEHREREULE
TREIBR

HE & A AR ] B R ALE S SR AL R Ry A
TGRSR . BEWRERBAILE R LY P8 5 A 2 k09 45 1
IN20%%, SR, TERNHPASEERE &G, TAMAREAR
i, f#EE,

A TTHRAR (Jacoben) Ki#mF K 1. BEANRFMBN o,
B. Pey BRALTEANR.

rl/t ==
\/ [(9n?/48") — 1][x — a + B(sina/sinB)?]
12(sina/sinf)*{a — (nd/r,) — Bsina/sinB[1 + tg?(a — B)/4]}
(35)
y /D R/BE— 1
Pu/E" = 12(r,/t)*(sina/sinf)* (36)
o./E" = (¢/2r\)[1 — (sinf/sine) ]+ (P.rsina/E tsinB)
4frsina tg(a — )
X [1 + ——ye ] (37)

AF o EBEMNTRBREF ORI NAEA GUE);
B— FHMITHIRELIERENFLENEHER
G ;

Po— A ES (N/mm?);

Afry— BB, A ANEMRE L2 Fa5E;
HEHNFER (mm);
o.— B HBEIR S (N/mm?);
— HWEEEWEE (mm);
E—MEMNHHEARERRE, £'=E/ (1—/) (N/mm?);
p—— WA IR,

ry
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19 #IE 20 ARBHESARARNEH PR, REMBH
JEARSRE 43 B & 267MPa 1 352MPa,

6.72
o
A
S 66 .
™ 5.60 A
i\
\ \
5.04
N
\
4.48 JXN <
W T
5
3.92 \ N < Dir
AN AN
3.36 \\\\\E
WY 1
| VRN S
294 \\§ Q:\ 1700 T4
IR, f7=0-00025 + 4
| 68 NN Y =0.0005 -
' ¥ =0.001 N L
7=0.0015" N N
Hiz r=0.002 \\53“---..:: ]
0

70 90 110 130 150 170 190 210 230 250 270
: Dit

B19 HHENBSHEME JRRBEE c=267MPa)
(4) %EE'&@E}E Ap:
EEZAOURMEAENAE, @HEsaEATER,. LA
21. IGHIBLE&M LY TS AR E. ML EB K, =E; (1
+ ), BTN Y FAEER My Ml K=Ms/ Q-+pd). BHEE
A,
A, =RAFE — BETIE
=q/K — q/K,
=%(1 — My/ED
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Al
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q
S
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B2l 2AREIEEHR

TEARMEHR B. 2. 1 TBHEZ AKX, FAENLERE

AEEEBEESER A, A, EHEUGRE. BENNER TS
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WXt WM EREM T ESHE., FREERATEENNENA
SWHRRER A, AT EHRESTRERE -, FI/ERE IR
AEER A, B,

B.2.2 mME#AALHE.

mEAXWE W ISAERE T ER M AEE RN R E T
HMmSFRESHENTE.

1 SR BERTRE

MEAMAXNENERELRE, BB —BRES, BIER/D,
ERSEEL 2 RAEE - ENHEER, NEBETENLEIEM
AR, HomEh PR EE A B W R IR R B AR TR AT A X
R, Z2R2¥eETRE. BANEERSRNE RGN
W 2% S N AR R R B A5, HEA E it msh
BE R ARARK,

T A AP E A R R, R,

(1> 20 th42 90 AN KFUK B 2EFE X AR 3 BRI T ¥
AT AT, BT AR AR AETE, IEsmkH
BRHOAERITE, BERR S MEEREITHMBEEREIT, BT
&) B 4 B A ERE .

AT A PR JTIE A A m R A MO, W R AT R AR
L
SERRINE R .

[Ke] + ¢q[ K¢S 1A = (P}

[KE] = EC:EKET

(Ke] = (g /pKe T
R [Kel. [KG ] —— o R E 5 075 50 By 465 10 B O 3 5
1125 #0245 JL A R BESE RS »
TR
(A}, (P} SEHI RIS M BRI SE 5 A1 L
g— BEHRZHSNE R,

[
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MRSHEEE ( (K] +q [(KéD WTIXETEF, {3

EM TR E PR TRV FFAE 7 2

[[Ke] + q[KE]|l =0
il | [A] —A [I] |=0
Hr

[A] =— [Ke] '[K¢ ]

A=1/q

KGR KBTFFIER Ansxs @uin=1/Anh BB R B /D RTBRTE, H]
Il & 7 .

WVESEKK, MEFEER AR, WESKFERAXGERE
A—F, MXTFER, FWTERTESEREREHAXLGEREKX
—H, AR 10%~15%EH.

(2) ®fEsE., BRIOBRAKX

1_8/12
p,=E L 2
" - D[ e ]
N 3 4 22
+I‘; i) , 164 -i—gr‘
].2 ?’1 7?2_1+§A2+ ?72_1
E
L
E=1T
/1:1'{1’1/3

P, Kl p AWML, P, g BARR A B4 P...

WARESIEPER TN RSN EARBREN,, BT
MTFRE:. OESEEAT, FERBUBEHRT 3 1%HE; @
Wi BF 7E 4 B 1A R i FE s, BPREIFRE BN A M AEFED; O
NI BINE, B p=0; @RITEFRRHAITHAIE, RINIHEF R
] 3L %5

WARXMERS il R UE B AR TH 2.
(B SEhr TR B F—EEEREERIH.
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2 IEARIERRRE
(1) PR AT E R SR EZRE B R R Je i e H 30t
R F AW, HEMRLA, BWEHESR—. PAEHERK, E2iK

KFBB LM, ATE. WA B=1.56 Vritta, P« XK/b,
o /NT R RS N HE P, SR E ., 38 e 5 4
B, U EAMBERETHBBNELR. ZBEERSRNANE,
LLSE B A& i

EHEF IR RT R BN 2N IR B)BE [ N IRAAE T, INEE M

BEHMERERREZERZNN

P.lir,
aﬁ

¥
&l Po=25

rll

PABLERESE F, MR N h 7 .

FEV T F M PR SRR, B UUR A INEh 3 f R
BUS i G A A RN MR A S E R 500 KR

(2) INFHIFEYIE RS R) R A R E BT E PR AR S
AiFR A

BEAKRAEH o f. P, ERAFEMIIF EAERIMETR
HA
rlfm =

\[ (9n%/4f* — D[x — a + B(sina/sinf)?]
12(sina/sinB3)3{e — nA/r, — Bsina/sinB[1 + tg?(a — B)/4]}

(9n*/4 — 1)
(P./EF) 12J/F =
/ / risin’e/[ (J/F) ~/12J /Fsin*#]

eN12J/F ( - sin§] o Pa ~12J/Frisina
r~12J /F sine/ ' EF /127 /Fsinf

% [1 4 8f8er sinatg(a — ) }
x~12J/F ~/12J /FsinfB

FE S I X T B o e R D BT X2 A (DD

F:

o,/ E =

R a
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B—— B T3 e 4@ A SR A 2 i BT i e A (IR
Po— WA RMES (N/mm?);
J— M ERERERABT O BREE (mm*);
F——m#hmmmshzz RS EHE (mm?);
MM ZER R PRI B S A EE R (mm);
1 B A M F AT ERE (nm);
o.—— BEFIMEN IR A B R ARIRE (N/mm?);
E—EMMEAFA B MERER (N/mm*);
Alry BEBRH, BUSEBR/E NE12,
3 INZNIFBAYERELEAZ AN . JMERT, MR N T H R
TR F, (HEERSBEHRSA, W H—R/ASER, 84
Bif s R ZITEES.

€
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Mk C MABEENDhTTE

C.1 HE. HHESERLIKEAZIAENEIS0

C.1.1 HHEAHRNEMRELERN S W FESRBEE, %
FHAE R R R RE. NARRERESFRUTEY
HELERT R BELIREFEEREER A PHE.

XBEMESRELEGFEY TR, BRELTEEREM
L,
WIRBE LR LRI, T HFHEEFTH.

(LD BELARFRRN, BELRITHN, NHSREELEE
FAR, WEN RIYIREE LN WU E R L, HWAREE+
WARN, M SRS SR Z AR/, ST ENKER
AR/, R ARMNGER, (UERESRELDZEERE,

(2) BEELFERRFHIRIIRERN, R L NERTTH,
BWNE. BELF—HREX BNRELRPZE) . Hih. BEELE
THRERXMBEH L ZEXLERERTR. TRERELARR
Wiy, B ET; 2BRBHELIEAZ —ENN T, A8
e TRE T ARV BELRPEMRE, IRLTE, &
BXRELE - FREMERTRE.

HEWAENM R — N, MEMMBERE ¢ B, AHE
REAISE RN, KT TR, H—RKE. REREELHERN
ZRHE MBI T ¢ EITHBRITREBE S EHIEXHE C. 1. 1-
3, AUABrEEELZE o HNKES.

(3) RETRmMETREN. XNAFERELGIEN, W
ANZESRE. ~aATWER T RELRIPENESETE.
C.1.2 REXARFNN Al BELAFRNHREHESL
REGENERZY,. HEr LEGTHPEMAHAEL, —FERA
A TR PR UL 0] AR SR AR B B R N T R TR B R
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E#, mERTEARTNER T WKEARE, At &REE
RE SRSV S xR B L g W, FIRE T RN AN
B R ESER: Bk, REL RIFNN HENUE AR
N, FHBEEMAKEINSE, BRERESMFE, EHILEY
B2.0 M EMELER., B—FERLAANERRZHBREL RS
FRENEREHNE, HESTRAZ2RZEHRIUT. BT
Wi Sy RS A B EREE LRSI ERE, A8 TAREN
HE, RERAELGIE, THEITERREELTNE.
C.1.3 HPREENNETAZHAEMIETEPHERSRZ
—, BEASRGE—HE L, TRAPFRAGHXSERE A/ EO
~7X 10742 A, ARFREE-NTEARETS BT,

(DB L FHEER A, REBHRE NS S SR8, R 3%
FHEBERESHHE, 8ATHE A+ M.

BEKE—BU 4 CH, HALFKEL KK EEASKR,
MR E KL 2CH. BHKERER T 4C, MBRELHELR
Koy R, (HRE,

BETEEE —RECYBMBERKENRE LN GEA#ET
AR e MSEIRA., SRR, PR R
X AMY ATFERE,

WIE—-S TR, HLL10 HERFE 4 AERERH, —K
HEEEE 10~20C, X5 ZHEHFRIVEBRELL (R 39,

(2) Wi TEEB A, 7EAPE TR M AT, i 5% B 170l
HERKFERT, LEPEHAILZRWZER, MHERRIL
R KAy ZSBE, B T A A, SRR 1 4 SR B AT
= AR |

B et A — oK e K, ABREE /T 0. 2mm B HE
LIEA, BHEIR A, =0. 2mm,

(DBET TR A, PRI HRTWERRE, HELUE
HitE, SBEAETERERAER, BELREERIARRE
EHHEE, EHH—-NMTRAEERARTTE.
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39 WA YRR W A

FRAEZE

T # wit A iR A CCH & &
S KB =ERiTBE 12
=T R Ry B 12
ihKi B it 14
IR KEARRRTER 15
a R K+ HFHFBE 15
WAL ZZ=OHithe 18
RK (HB) R 15410 15 CHKEREE
N BRIt 28 AHEK
(BAMERRE 0~20
F /2= 2 R. F/REE 10
KR MEED TR IR 15
x B REA 20
B oM HHE— 15+15 15 CAKERIRE
& & o S R 30~40

KA MIESRE T RSTRBLER I, FE T AHMNEE. I
. R frs ), MAEE, BREIRSHSFER. R
NI EEFERHNRELASL, RNFETESRERLZ
ek 0. 7, BRFEERZMET, TR LK EER LSS
WIET WEE i R AR TR 49 T391MH, 955 T 1. 4Pro/E. HE TR
FRMANAERZ R 1/3), WEMRGEGHEEERTR

nik.

(0 BB TR, BETETRTER, SINREREIR
g ERWRD, FRERKEEZERK, HRALFRIREE

T a5,

(5) RET AR, BEIQMEMNEFNEZR, Woh=

i LRI
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SRR R, B RS EEERD,
LRE L RARATHEEN, B LR RZRAMAE.E
LR AR Ah i RARPERELHRSEAMERMA,E
HFZEEFERE, TR/, WERAIT,
LiRBETEERREERBEFHENRE, UBERKREE LN
Aahsnt, FRKBELARSASRERMINK, HFEDE
fr EAFRRIELS T NS RBEERD, FREAR,; BELAR
BRRETNE,; IMIZBRKREE T RHINUIKGSHE R EREE
HEME T RE LA BN, AR THEEMFTREEAN LIRS
+AEAHEER, TEXEE, SELitH P 26,
HARBRUARTELER R T X 40, BBUETE 0.5~
1. 7mm, M XTEEBR{ETE 2. 2 X 1074 ~4. 8 X 107, #FE —SRMHEE
B, iIFZ40BETMEY, ERFEENELEIIEM.

#40 RNESESLTEAREITHER

WHEEE & (O 10 20
WEH P (MPa) 0.5 1.5 0.5 1.5
REL R
. (10‘MPa> 2.3 | 2.8 | 223 | 2.8 | 2.3 | 2.8 | 2.3 2.8
H*1E Ry (mm) 2000
Ay (mm) 0. 312 0.624
Ay {mm) 0.2
Ag (mm) 0.043 | 0,036 | 0.130 | 0.107 | 0.043 | 0.036 | €. 130 | 0.107
A (mm) 0.555 | 0.548 | 0.642 | 0.619 | 0.867 | 0.860 | 0. 954 | 0.931
A/Ry (1074 2.78 | 2.74 1 8.21 | 3.10 | 4.34 | 4.30 | 4.77 | 4.66
ME ¥ Re (mm) 4000
Ay {mm) 0. 624 1. 248
Ay {mm) 0.2
4; (mm) 0.087 | 0.071 | 0. 261 | 0.214 | 0.087 | 0.071 [ 0. 261 | 0.214
A (mm) 0.911 | 0.895 | 1.085 | 1. 078 | 1.535 | 1. 519 [ 1.709 | 1. 662
A/Ry (1074) 2.28 | 2.34 | 2.71 | 2.60 | 3.84 | 3.80 | 4.27 | 4.16
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(6) BB SRR E BT E] 2R ALY, B8 & 46 S8 B & 4 B Stk
AL, RETHRTLRNEMSES. SENEmEL. Hikh
ARE B —PaERERTR., MikefELEA, TREELIH
SEDCE . RSN AR R R R BN SEBRAE, Wi RWE R
TR HBRRERE. I TRELAREATERYSS, ITENE
WAy Et R R B /N EE R T B IR B RS R T,

C.2 HIMNERES

C.2.1 C.2.1 #EBEAHFLHBRENITELR, EXEaEmU
#H&%,

(1) FEEANXTHNEINEREALE, HEdmas B m
HHMBEWM, AEFRAEREL . HEHSNERIBE, &
e R L

8 8 0 BLIE A RE NG R A0 I T R A AT 8RR
HTE .
BB EERNREMTRE— T ERAZEME., CHY
o i 307 ] 2% 20 A AL B 3 24 R A B IR R A R Bl T 4 AR AN GE
g, AT EE R EARBARAES (R 4D, 8 EFEXH.
THHZEAR, HTEAERSHAREBHERN 3, WERY
HEEERAMEZH., BERRSERLE ZHEH, ERIIA
E3X,

BEREEMERINE P 2B AR,

L)+

P, = 13807 ‘n®® (38)

X n—E AL
£~~~ B 1) B A HEBE
K (38) BT 8 <n <64 M 0.5 < 5o <6

(2) HHRTEMAEEISINERITNERARRS. AT
T BB IUNERRE S, SRS ER A INEERA T A
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A WEER G KRR . {H A4 To e 7R BRI 0 A AR R 56 Ty 1 AR
igARY, Mt 2EeE, AR HNEREOf L2
AR R o A BLE N TRF, EERRGIERENL.

41 RFIMNERREITRENL

P (107 'MPa)

B e
¥ I il P ﬁ;ﬁﬁlﬁ: I R
wwr | T am| e HEAR| A | TTO
5 woa| 2L R |gE| | #=
(mm) Tro Pcr P Pcr
(%) (%) (%)

1 piEd 3 200.0 | 32 [ 130(1.324| 5.2 | 8.8 {69.0(6.12|18.0| 5.7 9.6

2 XjEek 111.1| 32 | 600 |6.112f 10.8 |23.0113.0(15.7]45.0[10.2| 5.5

3 FUE3 3 111.1 | 16 | 400 [2. 037 9.8 [19.2]|95.9(11.6121.0[ 9.4 3.7

4 piE-d 4 350.0 | 32 | 240 [1.1641 2.1 | 3.0 {42.9] 2.5 (19-0| 2. 2| 4.8

5 FUES:: 2 350.0 | 64 | 240 (2.328] 3.5 [ 4.0(14.3/3.3|5.7(2.8]20.0

6 X158 wk 350.0 | 32 120 |0.582( 3.4 | 4.0 |17.714.35127.9| 3-4 0

7 BT 232.11 50 | 514 |3.916| 3.7 | 7.9 113. 6/5.76|56.0| 4.2 | 13.5

8 |t Hr 2% | 144.4 | 24 | 152 {1.215] 10.0 [17.8[78.0{12.5(25.0i10.7| 7.0

9 |PraBHTEZE | 89.0 | 12 | 152 {0.606] 21.0 [33.8[61-0]|21.0 0 |[19.1] 8.8

F1 P HEAIEGEE a=1. 7 X100,
2. o BEFEE 8. 9 % 400MPa. 420MPa #b, H &4 240MPa,

3. MmEEEA, FE1. 2, 3HEE, HehBEE.
AR N E R A A A

PG ]
(2 a1 + oo ]ir,
f = " (39)
0
(KE"I + Ltﬁh [Uj
ro )2
K=12{—] K' + K"
K = B + sinfcosf 1

4sin?f 213
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K" — B + sinfcosf

4sin’f
n—1
Ah —_— ;}VD
Vo= g Vo + Vi + Vs + Vo)

Ve = (B — 1)0sind

Vﬂ = kzz.?l [sin(ﬁ — A®)In|2sin g — AﬁI
— sin(@ + A&)In|2sin g +2 A6'| ]

- k—
Vo= Y [((5J — A@)cos(8 -+ Af)

— (@ + A@)cos(F — AG) ]
AG = d/2r,
k= 3 — 4,
e=E,/2(1 + m)
A [f—HHBEEE (mm?);
Po— WBEMITIMNE (MPa);
a—— W R AR, B a=1.2X107%/C;
Ar—MEWHEHEBERE (C);
L— i 8%E, TTBCYEITAE (mm);
[o]— AT ARIFK ST (MPa);
B— WA LSRR Az GUE);
A MR BE L RPN HIR D (mm/N);

d— R E1E;
ro——WE NE¥E (mm);
' HIAH

E,— RS MR,
—WHESHERSRNELE U,
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TR, 0 BE 1M RER. REBBEHT V., AT
K A
K fil Ay B F 3% 42 F13% 43,

w42 KEITHEE

ro/e
n K'Qo~8)) K" 100 150 200 250 300 350
K
4 [607.9309| 0.6427 | 730. 160 [1642. 100[2918. 700(4560. 100{6566. 300/|8937. 200
8 |69.3111| 1.2739 | 84.447 [188.410|333.970 |521.110 | 749. 830 [1020. 100
12 [ 20.2001{ 1.910) | 26.150 | 56.450 | 98.871 | 153.410]220. 670 298. 850
16 | 84731 | 2.5466 | 12.715 | 25.424 | 43.218 | 66. 095 | 94. 056 [127. 100
20 | 4.3267 | 3.1831 | 8.375 | 14.865 | 23.951 | 35.633 | 45.911 | 66. 785
24 | 2.5003 | 3-8197 | 6.820 | 10.571 | 15.821 1 22.572 ] 30.823 | 40.574
28 | 1.5731 | 4.4564 | 6.344 | 8.704 | 12.007 | 16.255 | 21.446 | 27. 581
32 | 1.0532 | 5. 0930 | 6.357 | 7.937 | 10.148 ] 12.992 | 16.468 | 20.575
36 | 0.7395 1 5.7296 | 6.617 | 7.726 | 9.279 | 11.276 | 13.716 | 18. 600
40 | 0.5389 | 6.3662 | 7.013 | 7.821 | 8.953 | 10.408 | 12.186 | 14.288
44 | 0.4048 | 7.0028 | 7-489 | 8.096 | 8.946 | 10.039% | 11.375 | 12.593
48 1 0.3117 | 7.6394 ( 8.013 | 8.481 | 9.136 | 9.977 | 11.005 | 12. 221
52 | 0.2450 | 8.2761 | 8.570 | 8.938 | 9.452 | 10.114 | 10.922 | 11.878
56 | 0.1964 | 8.9127 | 9-148 | 9.443 | 9.855 | 10.386 | 11.034 | 11. 800
60 | 0.1595 | 85493 | 9.741 { 9.980 | 10.315 | 10.746 | 11.272 { 11.8%4
64 | 0.1315 {10. 1859 10.344 | 10.541 | 10.817 | 11.172 | 11.606 | 12.119
Fxaz A it W OE
n 2 4 8 16 32 64
iA, (107%) 2.29 2. 48 3. 14 4. 67 7.92 14. 6

F. W E=2X10'MPa, g=1/6, A8=1/300,
EHBHET I EREITENARITE.
L
f= k—[aj[ﬂ,ro + a(l + W AE't] (40)
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X G EHESHFERTERTEMBETEE, Hik bR
e, HEFETERRK, TATRETRE. X o) HFET
SRR, MARKFE. WATWLITE. WETFSREEA
K, At 10%. FEMEHRZAFREGMRL, PG EZEMHE
BEHBEINHHMABLIZI N E, SHBENRENERTUESE . &
lgs R FH, LR E, R 39, K (40) HRILHA X
S ey, AEFERTHERELE. R 4 P mHTRRE
SHEANELERRANEHEE. (TEBEH f=Plr/ko K
H, RATFEEHRANK @O, BRAFEREETE. JUE
W, EA I E BN FITEE, = AR AR TIRAE,

%4 HPERELHUNERSXRERYE

v emy | cemy | cemy | cemy |[MPRIMPOERERL o] e
1 || 50 | 0.45 60 9.82 | 240 | 1.08 | BTR | 0.28 | 2.03
2 (XZEBE| 50 | 0.45 40 19.64 | 240 | 0.98 | W3 | 0.28 | 0.54
3 | XM 105 | 0.3 24 20.62 | 240 [ 0.29 | KM | 1.13 | 0.15
4 [XUFWE| 105 0.3 24 10.31 | 240 | 0.44 | &Ky | 1.13 | ©.38
5 | XK\ 105 0.3 12 20.62 | 240 | 0.44 | KM | 1.13 | 0. 11
6 [ XUZRWE |104.45] 0.45 51. 4 13.13 { 240 | 0. 49 | W7 | 0.79 | 0.91

Ak 7 3 8 A AR A BT T IRt T DA A T AR
C.2.2 ESRFLEMAEFENFIE .
(1) SHEFTT3IK TR B <, B S BB E P T T
. Zih, EERESE.
(2) AV ERREFRHES, A7 ERK,
WELK, BRAETHREITERSLWEHITRTET T =
Ly
(1) F@ESEMAERERE. MRk, BRLFE, |
Mg RGBSR (K45 48, ERFTENEE X
[l &
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1§44

#4535 EHRCRIEIIABHEHENE

o4 % b ¥ & TREFRAESART

B IR | By H A HE S FE b5 AN 33 ] b T i %3 KK W iR
5| &% | B P Hp Qv gL L R~} & 1% ! i D

(MW} {m) (m¥/s) | t{cm) {(m) D(m) A{m?) {(m/s) {m) a{m?) (m)

1 2 3 4 5 6 7 8 9 10 11 12 13

1 | &8 | HEX | 102.5 48.0 241.0 1. 6 112. 4 8.0 50. 2 4.8 30. 0 4.0 |2—-1x2
2 | FHTO [ MEX | 150.0 83. 5 275.0 1.2 98. 4 7.5 44.2 6. 22 42.5 1.9 291. 1
3 | EFEO | HlEX| 150.0 63.5 277.0 1.2 109. 5 7.5 44.2 8. 27 57. 4 2.26 2¢1. 2
4 | ®EE [ HEBER| 2000 76.2 304. 0 1.4 96. 0 7.5 44. 2 6. 88 52.0 3. 08 291. 4
5 | Xl | SR | 225.0 | 100.0 | 258.0 1.4 128. 0 7.0 38.5 6. 7 48.0 2.26 | 2¢1.2
6 | SYLE WS | 214.0 | 120.0 | 203.0 1.4 149. 9 6.5 33.2 6.11 59. 0 2.16 {1.2X18
7 WM [ MEKX| 72.5 60. 0 144. 0 1.2 180.0 6.5 33.2 4. 34 36. 2 2.29 [1.6X1.6
8 | thégme [ M) | 45.0 38.1 140.0 0.8 55. 0 5.6 24.9 5. 62 14. 0 0.8 0e8 X 1
9§ DM | HIEA! 45.0 39. 0 137.0 | ¥ | 80.0 5.6 24. 6 5.57 21.0 0. 79 ¢l. 0
10| R | MR | 46.4 39.0 139.0 1.2 53.1 5.5 23. 8 5.85 24.0 1.13 el. 2
11 | R | ek | 75.0 60. 0 155.0 1.6 49.0 5.5 23. 8 6. 52 53.0 2. 01 9l. 6
12] | | HMEKX| 72.5 53. 1 143.0 0.8 103. 6 5.2 21.2 6. 75 27.5 2.28 | 2¢1.2
13| FET | MmExX| 755 73. 1 118. 0 1. 4 100. 0 5.2 21.2 5. 57 38.0 1.77 ?l.5
14 | W | HER | 100.0 66.5 114.0 1.2 68. 1 5.2 21.2 5.38 43.5 0. 79 ¢1. 0
15| B | HIBR | 51.6 57.0 114.0 1.4 74. 3 5. 0 19.6 5. 80 30. 0 1.13 @l. 2
16| ME | M| 17.75 30.5 71. 0 1.2 50. 6 4.4 15. 2 4. 68 35. 0 1.43 | ¢1.35
17 | fe2kme | M | 326.5 | 122.0 | 298.0 7.5 44. 2 6.74 86. 0 2.26 201. 2




caé

K%

FHAAX T ENESFLER (m?)

HERIAER « GHEER A ZH D

§ R tog—ax)
H#a | £H TE | ATHEE | ERP AR N “x
/A4 alA ag/A | am/A | aw/A |an/A| ac/A | am/A o
T an as ar aw ac (%)
ag
14 15 16 17 18 19 20 21 22 23 24 25 26 27

1| 2.25 1. 00 4. 82 16. 50 1. 33 2. 41 7.97 4. 48 1.8% 8. 09 20.9 | 2.65 4. 8 —39. 8
2| 2.56 1. 35 5. 50 16. 74 1. 80 2. 75 4.30 5.79 3.05 10.80 | 37-9 | 4.07 6. 2 44. 7
30 2.58 1. 59 5.54 16. 87 1. 38 2. 77 5.11 5. 84 3. 60 12.53 ; 38-2 | 3.12 6.3 22.-6
4 2.83 1. 6% 6. 08 14. 67 2. 18 3. 04 6. 97 6. 40 3. 82 13.76 33.2 4.93 6.9 —1.3
a| 2.40 1. 37 5.16 11. 24 1. 99 2.58 5. 87 6. 23 3. 56 13.40 [ 29.19 (| 5.17 6.7 14. 2
6 1. 89 1.19 4,06 7.91 2. 02 2.03 6. 51 5. 69 3.58 9. 34 23. 8 6.08 6.1 — 6. 0
7] 1.34 0.59 2. 88 7. 07 1.15 1. 44 6. 90 1. 04 1.78 8. 61 21.8 | 3.48 4, 3 —37.1
8 1. 30 0. 35 2. 80 10. 18 0. 38 1. 40 3.21 5. 22 1.41 11.16 40, 9 1.53 5. 6 75.0
91 1.28 0.42 2.74 0. 40 1. 37 3.21 2. 20 1.71 11.14 1.63 5.6 73. 4
10{ 1.29 0. 47 2.78 5. 31 0. 40 1. 39 4. 77 5. 44 1. 39 9. 96 22-4 | 1.18 5§ 23.0
11 1. 44 0.78 3. 10 3. 85 0. 84 1.55 8. 46 6. 06 3.28 12.12 § 16.2 | 3.54 6.5 —22. %
121 1.33 0.58 2. 88 9. 23 0. 43 1. 43 10. 67 6. 27 2.74 13.21 43. 5 1. 60 6.8 —37.3
13 1.10 0.52 2. 36 3. 29 0. 77 1.18 8. 35 5. 15 2. 45 11.13 | 15.5 3.63 3. 6 —33. 3
14| 1.086 0. 83 2. 28 4.01 0. 55 1.14 3. 72 4. 9% 3. 92 10.73 18.9 2,59 9. 4 d4. 3
15 1.06 0. 39 2.28 3. 00 0. 56 1.14 5. 74 5. 40 1. 89 11.61 | 15.3 | 2.85 5.8 0.9
16] .66 0.26 1. 42 1. 95 0. 48 0,71 9. 41 4. 34 1.71 9. 34 12. 8 3.16 4.7 —50.3
17| 2.78 2. 24 5. 96 2. 58 2.-68 5. 11 6. 28 5. 07 13. 48 5. 84 6.7 31.9
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1265C ~/AP
_Eqir

AP ="k \D,

A F—@<ILEA (m?);

Q—ESE, RHEESIARE (m'/s);

C— BRI REBEREYE, STHRHO0.5; M THEFR
i 0.7;

AP—BHEARFHE (MPa);

t— AR R AN ELAHEETHESE (mm);
K——Z2ZF¥, TEXEXH 10, XTHEEXHS;
E— it 3si, B 2.06X10° (MPa);

D,— X ERTZLHKENE (mm),

R WD BEE TN ERBATFEAENEZ, K
AP HAR/D, HORBESFLERRW KB E OLE 45 PR 24 T, 8
SAMEANERMAN 12. 8% ~43. 5% A4, FEL L, HIRBEHF
HIRRA MNP FIFAY .

HAZR.

F: Qa . Q

AP  1265C ~/BP
C.il2g o>

A F—&E/NESBEEHHE (md);
Q.— HEBXABEEEKNXSIHKEE (m®/s);
AP-— RFHINE I E, BKREEARZ 0. 02MPa;
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g— EHETWEE, g=9.81 (m/s?);
C— B EY, —MHHo6.
AP AP EHHEN 0.02MPa, X X[ 5WE &5 4 nif
By, {EAH R 8 S FLRGE R 107. 33m /s, T TR 20 S5 1 3] ) XL #%
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AN, I EE B SER R AR RRE MR/ 58X AL, BKIMK 63%
Eh. X 4. X @) PREZBCHRATYH, FLERE
FEHKLESKT 2T KENRE.

HE AR B U AR ARG RETESIKT TR, T
EREET S Ll KERE, SUKEEARSE B KRS ERH
P, SRFERAE A KSR B P K T Y 2 T BT AR R/ . R
S AR AR M T BT JF A, ML KRB K A8 R ik
HEB/AND . BREFESILIHWEXESER Q. ETHALKHE
Q HEERFESILmBRRAN. EEEES /T HPHEE
SEFTEERERMN 25%.

(2) 2BAAR. WMRE OKRKE TR &L
(SL74—95) MFZFBMEBRA TR EEN 3% ~5%. BB
#1/12~1/10 WREERUAEEARBAZRLERPERIT. R
BE R BUHE TS K TR B RARE K E, ISR TR
BRanham A, Ngitvee [k 45 oy 20 ] e
SL74—-95 MEES LB F AREmMMA A 89 3%~5%, AN
WERERDN, —BF/ARSY~T%.

EENK:

2 . 546
PL] (43)

F= 0.00361( 7T
R F—@ASILER (m®;

P—HlABE T (kW)

H—YlABmEKL (m);

L— A5 fLkE (m),

& (43) BEEG. S. ERBEMD. S. BEHMRE 10 MEK
35 MR EERFITRITHER AR, BREEEELFREAN
ERAEREESZERKTEEEARNTHEME, B 4 itH
KBS LA R RN R /ME.

(3) EHERAR, BEXZRRENTEIKTREIEPH
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R ATE RSN RIS TRErSE A%
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CH 1.2, iWHESER BIRKE) K0.2~0.5, ZHREELRE
BRAEHE, BW B 0.4~0.6,

SUFRE— R 40~60m/s, ZHBRH K s0m/s, HEHHE
el Bmy S REGEL KN E RIIRETEIRELS,

AARERUARXHENESANRSHEERZ L, M+
MANRE —RIESU~TRER (RE45),
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v AR P E
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PrEFREER (D PHZREE. AFWEE. REEEHN
HTHAFEBRA—EBRERTH. B, XARBHERESHHT
(1) HFEREMT 0 —BHEARBEEHHZE $.
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LTS N &M AR M TRPEEE, WXHARGE
FHTE, AR LEERALSH Dot mik#iTikit, &5
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il B R BB S A B RUME P A XTI,
BUARTEH#TRE, R UKERARE AR A0 ST
S, B=FHWERBEITML, BRBYHENGER. Z RS
WHEARITTRAER, FERATMEME, —REFTER. U
RIERSHRA; MARTHRAMERESYE, HE—-REITHRH
G AN EAATRY, BEERTADEIRE, oyt aaE
BE&EME.

E.1 P& R FBZEERT A%

E-1.1 AFMEBENEERREILAXRUEN. 2V TH—

BRI A P AT A Ry — P 8. AV T R —BRIE 8 =16

AR RREZRAET AR PE-FEHE. EEZENZE
WML, AE—FEhiR, TLAZEHE T IR L.

AXMEBHEASHELR. E—RELT, EEMLE
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RiE, EHEEROCSEEMERSHES, MR EERZLL
HER; RN, AT ABEEESEEE. XEEMMTTR LR
BESR, N TROEXKEGR RS, TEBHAEEE, #8
BESEHT AU, T AR R T UK

# 46 PAATHAH FHEEHAAT ) —EHRL.

F46 ERCEREBHSIEAFHZTFREAE

BEAH | ERES | BREG | BEK) E:ijil:é ﬂﬁ;ﬁa? BT
R 15 1974 1/12 489 3.43 7
WM 25 1974 1/6 978 4.49 3
HEH 35 1978 1/6 1200 6. 67 3

R =% 15 1976 1/4 875 10. 54 =
WAL =4 25 1977 1/4 875 >12. 55 R
B =% 35 1977 1/4 875 13. 58 =
42 N 25 1977 1/4 1250 3.34
PR — & 15 1977 1/4 1000 9. 25 3
PO — 4% 25 1978 1/4 1000 9.32 »
ZRKBET E 4 1978 1 1000 3. 04
BAE E2:13 1978 1/4 1160 13. 0 :
®H 18 1998 1/4 1750 1. 06 v 3

AT HBET H 20 L2 70 FREE B AT EE A
S RAFMEE R i — 2RS¥, HiEitAKk 45~1016m,
T EB 2.5~8m. HD {8 112.5~3553m?* "%, AFMIEEE
AEEET .

E.1.2 MRETRTFR AT ERASHWZEE, BIREHER
o, BN B AT AT

(1) HENE TR THEBT. OB TR, BinERSE
3, @EBFTLIA, ENSMEHE, ZTREAX.

(2) HBHTHFETE:. ONEHSSH. QWK ZE
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e |1 swn o 10O ERcenamal, [, ue |
AN 45° | 925 | 165 5600 5760 | 1.003 1977
HEA (15 qzﬁgﬁ% 72°20¢| 1220 | 169.4 7200 [6400/3200 8400 | 1.17 ;gfﬁ:ﬁ 1978 | A% 100mm
25 42?%;% 68° | 1100 [ 172 6400 [5000/32001 7200 | 1.12 ;i_: fgﬁj 1978 | Rh/E 100mm
3E 42?%;% 78° | 850 | 170 5000 3200 6000 | 1.20 fﬁz fzﬁ'j 1978 | AIE 100mm
EEA—% 15 jggigz 46° 11240 | 310 4028 4320 | 1.08 1979
HM—& 2% 32‘?2{;& 46° .868 310 2800 3160 | 1.13 1979
BN =% (18 32?%;% 56° 1365 | 390 3500 3700 | 1.06 1979 Eﬁgﬁfﬁﬁﬁ
28 qgigg 57° 11170 | 390 3000 3200 | 1.07 1979
wom 32?;;% 66° | 300 | 100 3000 3600 | 1.20 ﬁézﬁ 1983
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JEXTHR Y F
gre 58° [112.5 45 2500 2800 1.12 1980
¥ TG
* AWM 2100 [ 1000 2100 HA R 1995
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% K LS (dEXFRYTE | 70° | 595 85 7000 4000 8232 1.18 16MnR 15498 TR 320m,
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HHREE 36mm,
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= 1 ° 0 1600 1000 1882 1. 88 16MnR
HIE 5 g 75° | 560 56 n 78 70mm
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~ B 9 £33 ~1991 | EEETH Y
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r-g: b)) ¥ R

W (15| MERYFE | 90° |487.5( 75 6500 5000 8120 | 1.25 16MnR 1988 BxE % 7
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