a3 7)) — b ITH¥ERHRCE, Vol 23, No.2, 2001

HY BREICZ— FOMBRACEERRMCETIMRE

Wb ElLEA MR- A

TN

b DTS T BERER % 4T\, FeBMEIR & BRBESSBL L R RERE L 7o EBROAER L V), HlA L 7
CFERY MCHAESRFEL RSy Fexy MAREOREE I EE L THEED
AT 2 2 L AR LT E 70, Wik A v b & b 28Snfiild, SR F 7o (3 ERA iR B OIS
PRGN 2 & I2BR &, B0 T2 80N/mm?, ik iRfE TIX80C TRAfE L %2 5 2 & EHER
L, iR X ML EEREORE LT 72

X—— KigshEE T > 2 ) — b, IERIREE, Mtk T v 2 ) — M IREEHIESE (S i)

1.13L®IC

VAR, BBERE R CEEY 2 EOMIIEY, &
BREET 7)) — P ORETHEFIAEEIML TV b o
mEIY 7)) — M B XY FEFS VO
KRABAKE &, T/, M ~TEOREMLIC LY,
7)) - PRECEHREELZTRLTRY,
RERBUEANOEEIREIND,

HARSEES BETHEEAKEI Y2
) — P TEHELLTIASSS) Tid, sEka v 7Y —
NS EERIEAE (SAE) W CHEEMIERAT) 2 & &
LT, JASSSHESMECII MM CThH 513 &
SHEASK E &, WICHS /N & 72 1), B T i R
EETRT LT 510, BFEICORER RITT
BNDHHF T, mEEI Y 7)) — b ORI

SEEMEIR LR R BIMEIROBREH O 22T 5
R XY, B EIREE I X A MR E
REME L7

2 . KBREE

AEBR TG (3B, 2~ MEF (2 /&
HH), Kt A v ME(WiC, 4 ki), Z L THY &
AV EEE(10~30C) 28T A—=F—L L, ZD
FTW/IC=29%, #i ) LAY {iEE207C % FAHER
e L,

2.1 aruy—=t

fERMEER— 11, BEATR— 2 IR ML
AL EREDLEE, SlERV T Y FEA Y
F(NC),&#KV T KXY M(LC), %

- £— 1 {EREMH
. BV 5> Fz A~ KNC) 3.15] 3370
A b R 1o e X HLG) HE 3o ktif;‘ 3300[C2S B[R 55 €lp
A | EMHE (@cm) 370 (9°™) 4000 LF
et | BRI REWE | 260] Wk®E | 229 sk 2 S
B [HAERE2005 (@em®) [ 263 (%) 033 653\ 4% (%) 592 G
EFE] | StEEEAERKE RUBIVKEFR SP
*x—2 K& e .
gy i 8 (kg/ )
iE&Es (W/C|W/ P| P/W W = TF S S
.25 | 25% | 25% | 40 | 170 | 680 732_| 815
L29 | 29% | 29% | 35 | 170 | 595 800 | 815
L33 | 33%| 33% | 30 | 170 | 510 869 | 815
[ NL40 | 40% | 40% | 25 | 170 | 425 937 _| 815
NF29 | 40% | 29% | 35 | 170 | 425 | 170 | 763 | 815
NF33 | 40% | 33% | 30 | 170 | 425 | 85 | 845 | 815
1 ERERGEATF TR EMEF— 4 T (ERR)
2 R BRI R — 4 F— o) — ¥~ (IERXE)

3 EREBBA T EARE S — 4 TEGERR)

— 1057 —



LTEBEBRLVES Y P FO—8%AIKA
WK TEBE L (NF)THD.LUTF, &tk
FRLza 7)) — FOBRAITGEETERT 5,
FEEIH LT 2 ) —FNC, L Cid, Hfr
7 SHEHE 2 0.525m3/m3, ALK& % 170kg/m312
BEL, A bKK(CW)%25,3.0,3.5,40&
L7z NFIZCW=20& L, RIKAHE A OB
e B2 MAKE (PIW) #3.05358 L7,
BRI, B (R, £ L CTEMIAT -
T2 MERL L 723 BRI & e — 3 IR & & &M
T LAY IREZ20CICH—L, BT
Lo =) 7L TUNKIREEA L, $7206
KRE[MHLTHY EADIREICEL b 72872,

3.3> 71— bOFEMIX

3.1 ESMEABREROBORERRE

EHAER L EIREBROW/IC=29% D RERKIR
FERGIE % [ — 2 71§ o sRBRIR D fe B & 4Tk RS
av 7)) — MERE, 7O IETH AR S KSR
FEHET CORKEYR— 4IIRT oI mimE i,
N C T70~100Ci#8, L C TI340~80C D #iPHIZ
AL T b —FE ORBKRDIRE LA &
&, RERFAIC X S FIT T B, L L, B
R T 3B A SR (S F233.1°C, Fi14.5C, B
W238C) DB EZTFERL 072,

x®—3 FREARGE—E

: = T 3 oo, 20
X DR, i ETEIRE L L7z, 2 B Y

2.2 MBS EERE 10 [—TOIOT=1-1-T-10J0[=

BIFEE— 1IR3 D, 100mmEOFETLA T R e
O— )% 2 ERE Lz il BRI 1, 3UBRIK 119_11510 yid 00

. . 7
HLOER I Z B & BCIE L, 305 IR Tl E L 720 _<$\< #

2.3 SREAE 100 EZLNS ] %é

a7 — MREEOHIEIENIL, FERAHLOR #TH A L g
BEARIZAVRIRIEL 25 $TO 2 AM % BE H—1 etk

Co 5 1) — I “_ll_‘1 = %’X ,\100 T T T 7T T T T
EL7zoa v 7)) — MmEEME R OSSR, 5 T T |
ERAKAHE CRIBRICHIE L 720 F 72, RS R ~ 80 -==-N29Sp20 H
s o [ il —129Su20 K
ARERPTHE O BEEFM CHE L 72, f_"l_E 60

2.4 [EHerEEHER L 40 -

Fi#28, 56,91 H THEMER L & 0 7 KD 11 I: 20F -
HanhRE % FERR L 7 o a5 & AR RER 7 o rl> s ']'0' Eane-
#:1IIS A1107,JIS A110812 & % 6 BB/EX (A)

K—2 HBRERERE
4 RoRE-FTXEE - SREIERN
[RER[I/7T-F NC NF
BEHA| RFE 25 29 33 40 29 33
3 20 | 860]185]094[827]186]1.06] 765] 184]1.07 | 69.7] 18.7] 150 69.6] 180] 142] 67.9[ 174150
20 [894]229]094]855]224]098]794[216]108[722[211[146] — [ — [ — [ — [ — [ —
30 [102.7]353]070]965][345[081 — [ — | — [ — [ — [ —[—[—=—T1T—=-T1T—-1T—=-1-
B 20 [ — ] — ] — [o16]265]085] — [ — =l=l=l=[=1=T=l=1=
10 [ — [ — [ —1e32[197[101[757][156]142] — | — [ — | —[ = —[ —=—1T—1~—
EIEZIRD LC
REHA| JREE 25 29 33 40 A BmemfE
[ZH 20 |638]18:3]1.40]|60.6]186]1.40[557] 189] 142 479] 188] 144 R FTERRE
[FHAB] 20 [659]208]150]59.0] 19.3[221[536[19.1]2.35[435[16.7] 2.35] B mEREIERH
30 [B80.1]325[132][764]291[165] — [ — [ —[—[ —] —
BHl| 20 [ =] — | —l760]273[140] — [ — [ =T —1—1 —
10 [[= [ = | — 163 |126]240|544[129]277] — | — [ —

==1058 =




3.2 fEBREBMER

ayvy)— MTRBELRERERZEALL
OMFEEE— 3R T IEnEREE CORY
3, B RO ICE D S TITRIRESSWII O
e BoF 7z, a7 ) — MTRIBED RS
HEAMICES 2B NCEYVBLCOAH
KEWZ &R b,

Hift Ay PELREEAEOMRZR—4
IR R FAREIE A v MEFIC X S THAL
BEICHBI L TR E L 2B AEBROHPATIE, iR
BE FHEIEN CT50~70C, L CT30~50CH
gL 725720 N F 0l AR ROBAE
ZEb ST, BTt X v P RO LVN4O & [FfE
L bl 2T, AKAMBMARSERICHFS L%

W E DR T X 72,100kgh 7Y D EREE L
2L, NClHhit 2~ b EOBEINIONFEHE
AL, LCiRIZIZ—ElEE B o7

4.3>9Y)— FOEERBEMER

4.1 BERYE

e 3 LR O FE MR R A |R— 5 1IR
4. NF OJEMIRAE L, Btk 2 v FEOFLW
N40 & \ZIZFAMEE 72 50 2 2 C, AKAMBKRIZ
PRERHIC D ES LI & A HRETE MY
EAS Y IREANR0COEEREMLAKIIBIT S,
CIW L EHETREE & ORIfRE, ZOMIGEMR E & b
IZB— 5 (R o MR EARIC BV T C/W &

@
oy
m
#
=i
i
g ) i
uch
o 10 20 30 40
FTERE(C)
H—3 {IXEE—SaREIEZEAR
100 =
iy Lc|
= 6.47
[} y = 0061x + 26 -0
o 60 LS e = A
4 B )
B /_I//'?Ad{!
g
y = 0072x + 0.161
20
400 500 600 700
BT X2 KB (kg)
M—4 Bfitx  E2—BELRE
130
120
110
2 100
90
® g |
ﬁ 70
60
130
120
110
2 100
# 90 FTe}
@ f;g T LC 56
LC91H
L 60

BREE D BRI L TV b LCIEINC LY 2. B 2 un 42
bt
bR OEE AR E C REIMEREB L K&V, H—5 20CIEERkEETHAE
®—5 EEEEHEGEREE
=gz | 377V-F NC NF
ﬁ% ) 25 29 40 29 33
: (C) [7BH[56H[o1H|28A56H 010|280 [56H[01H|28E[56H[91H|28H56H]91H]28H56H|91H
X 20 _1103.11088[1152] 9551079/104.1[ 875] 868] 954 | 67.6| 7581788 77.0] 774] 84416641746 784
EFI[ 20 [1040[108.3[1123] 946]106.1[1008[ 048] 9561058 7/37[ 81118721 — 1 — 1 — L — L
30 [026]985]1028]934[959[1041 — [ — [ — [ —[—=[—-T—1—-1—=1—1—}|—
2l 20 — | — [912]940][963] — - =—1-1—-1=-1=1=1=-1=1=
10 [ =1 — 1 — 1879]100.0]1039] 80.1 %4l — | — | — 1 —[—=-1T—-1—-1—-1-
svga] 377U-F LC
?_g% R 25 29 40
i (C) [28R[56H]91H|28E[56H[91H |28H[56H[91H|28H]|56H[91H
X 20__[106.4[122.1[120.3/ 9691005/ 112.7[ 788 9571616 71.3( 796
[EFI_20 [920[104.1[1082076]1075[1142[ 732 855]924] 62817401806
30 [wei[izi2liz2ofo6sliiogfizoa — T — 1 — [ — 1 — 1 —
HH| 20 = 1064111501200 — [ — | — | = — | —
10 [ —[—1—"Ts81 97.81102.7 707 g8l — [ — 1 —

— 1059 —




RIZ, WIC=29% DHXERKIZ DN T, #Y) EAS
0 I EE & REHERRAE SR D IEARREE & DRIR %,
B— 6 17" T M 28 H DIEHEREEIL, £ £ > b
HELHY LAY IREICED LT, 121290~
100N/mm? & 72 5 72, N C T3 41 #4591 H O JE # 3
BEE, 80 BN IRENEVERRETLTY

Bo % 7, BRI I R TRAE BT 1ON/mm R © Canrnamc)
D LAY REATE I LRI A S v, E—6 4 B R — R AR
o, REBRTIE, L CORERRBAIZA A7) 120 f s
110 || o NC28H ,
¥ %o Feo & 72, bHE28H A 501 H E TR ol encaer || A
BT b B % L T\ 5, 2 g ([ SNCHE 1L A
4.2 aTHEE & x j ]
2 7 B FEARIIE £ F— 6 IR TN F 0 » @ [ 45:/ peremp—eer}
a7 EERBIL, FRERA L FRRICE — 2 X b 2 25 3 35 4 45
BONAOL 1T LT 5B 45D RS 2 A K
20C D2 7HERRIC BT HOW & [ERGTEE & D % 110 H o LC28H
WEEE— 7 RTNCOTTRERRER 3 || elooh -
i, B 1T I X A X W FERERRE 12, # 8 =3
CWHK S VI LRI (s, R & L |
RSV, L COaTHEIICWIZEDLLT, & & 50 ¢ - '
SRR A 17 H~ 1 ON/mm PRI /R 2 Va7, e B Semn T ¥
BREERATNIE N C o~k X vy X—7 a7#EEK20CEMREE
110

W/C=29% DHERKIZ DT, RERIR I B R

L B8 H L O1H TO I THRED MRS E—8 E 10

LCO1
DEY

o le®o

7Y N CCIRbis HIERRIE R, BRIE 2 |icos g o

80 |- ¢
SELT Y Vi, N =y E ey T .-/ ©NC28H o LC28H
ol l'ﬂzl‘.j ikj{g 3 Li) L,?ﬁ)ﬁﬁbﬂ;ﬂiﬂimm = 70 “NCZS'-—‘ oNC56H o LC56H ||
EAEWITE/N SV —F, L C OEHMMEL L, i H *NC91H e LC91H

BIREICL S TIT—EMT, ENE D 10N/mm’ 50 60
BELEREL TV ARDERIIBNT, HME

70 80 90 100
RimmfE(C)

HM—8 meiRE-EREE
®—6 JIT7HEREREEE

NEZAL NC NF
REHR BE 25 29 33 40 29 33
- ('c) [28H[56H][91H|28H[56H8[91H |28H[56H[91H[28H[56H[91H[28H][56H[91H|[28H|56H|91H
[ZHI[ 20 [99.3[93.7[1038[819836]843|608]758(76.1[595]60.7]68.1]62.4]67.7[713[590] 638]67.8
EH 20 wm.swog.oi 14918931 960[104.7[814]839[943[618[662[704] — [ — [ — [ — T — [ —
30 [1047]1092[1163[047]9%64]927] — | — [ — | — [ — [ —[—[—=-1T—=-T—-T—=-T1—=
g9l 20 [— [ — | —[844]928]899] — | — | — [ — | —[—[—=]—=-]T—=-1=1—=1—
10 [— [ — | —|856]902]802[685[/759]755] — | — [ — [ —[ -1 —-1—=-1—1—
—rea | AVTU-F LC
Eff% BE 25 29 33 40
- (‘C) [28H[56E]91H|28H[56E[91H[28H[56H[91H[28H[56H]91H
[(ZHA[ 20 [91.7[1004[111.7/ 87.7] 910 935 78.3[ 828] 923616 619] 708
EH[ 20 [965[929[114.2[854]926]959]68.1[772]826[555[66.7[727
30 [874]101.0[1052[849]925[1041 — | — [ — [ — [ — | — B R1E KK L
EH 20 — | — [ —l960[1002/971] — [ — | — [ —1—1— EE LV
10 [ — [ — | — |e86|818(945[707[730[785] — [ — | —




EHIGT 2 S inEEOZEE, NC TILs
ZIZBENTWE, LCTIRIRLALRONE
o f:o

HEFEROIEL D EDHR L LT, O/W—[EHE
SEEE MR OMBRE y £FR— 7 1TR§,20+ 3
CIZDOWTIE, NCO y I E28H 2 591H %
TICKRELETFT A2 L, LCD y i34 —
ET, FRBEOHERIREL TVDHEWVZ 5,
ERBEEERLTH, NCOy IHMETFLIESLD
ENHEMT A, LCOy iZWMLTWw5,LC
DR IFEREOREL TR TV, K
WA TR —fb s T Evwi b,

5.#&fkaT v ) — MNAERHIEE(SE)

JASS SIZfE v, fEiE A it ik L ko v
1) — b & DB O5HEMIEME, mSnfEOBET % 17
3 oJASS 57T, HE 4o B 8ON/mm 2 ¥ THE
BRAE % 212, 91 H S AR E & mS91HELEfE DR
BRATREN TV LT T, SONmm 4 8 % 2
SREEIR F T, 28591 O Ath, 285281 %°28S 561 |
DVTHREEAT )0

5.1 ##hn BIEERERE & 285nfE

M#n B 7R L 28Snfli % B— 9 1IR T,
B IZEEE S AR ICAT - - REBREE R L
JASSSHERAE % B TR S o N C 0SBRSBI,
#ES6 H LI TIIEAIASS SHESRMELL T & 22 1
REMIZEFMTE TWaA, LA L, JASS SHEsR(H
%90N/mm°Ll L ¥ TET % &, EERfEL O
CKERERAE L D, 2 MIEION/mm* %2 B2 5
BRI Y 7)) — M, KBS KE Wz a T
DOFHHBESHAKE , BEHITO T 7HMEH
BERAEREIIEL AT EIZLH. DX )R
S EEIR UL, 28Snfil i3 N & & A L Bid 2 /b
S TEBWHEEMITRENS.F 72, L COEER
13285281t % B X, JASS SHESRAE 12 b ~FEH 12
NS TASS SHESRAE CLLBREIMIE & 2 5,

D EDOFER X YRI5 &, 47 L b 28Snfilild
a7 SREEIZHHE L TN 4 & IER 5 7, mSnfl
BERKE»H D ZEFPHLP Ik o7 F T, b
A2 b OFEFE I mSE%E R ET A LENDH 5,

5.2 EMEEBE E2851E

R R IR L 28Snfl & DRAfR E E—10127R
TN C TIIREIREIZS0~100CHBIZHHi LT
W5 o28Snfill (X R IR B LR 4 1IZHEn L
80 C TR AR & 1), 80°CLL LIRS TI3#IH]
EERBEREICX Y, a7 O AK E < 28Sn
flIZNE L 2B, L CORimimpEE80TEL

®—7 ERERRE

20+3C 8
JO7NC J7LC J7NC J7LC
28H 0.965 0.963 0.948 0.896
56H 0.890 0.948 0.889 0.897
91H 0.907 0.974 0.859 0.924
- 28H J7H4E- 285281H
20 : S
o 1B [ e
E 10 o0 e
]
z ° A
g 0 (A L e [
© -5 Y
B )
N.15
-20
-25 '
20 40 60 80 100 120
281 I3 (N )
- 56 H J734 & - 285561
3
@
o -
@ 10 [[ o NC NF
N .15 | e LC — JASS5 =
-20 H o @1 NC o 3Z#k1HF -
-25 : ' ' .
20 40 60 80 100 120
560 7758 B (N/ mn?)
91\ 734 - 28S911E
/
20
T 5 — /9
(E 10 0 % d
2 & Q o ®
@ O Q
- -5 o o o]
@ -10 “ate " %
o] ° (o]
N -15 _
-20
-25 : E
20 40 60 80 100 120
91 J775BE (N mf)
X—9 n Ba7#EE-28Sn{E

(JASS5HEIZ(E 8ON/mmLl EIC DWW T IREE)

— 1061 —



T A L28Snfl L ImEE [ E L Ting %,
Z O %, B—10127RT £ 912, HM k@i
FEASBOC CTROAME & 7% 5 " RIARIZ X > TEH
T5.,Thbb,
28Sn=An(Tmax—80)%+Bn (1)
7272 L, Tmax = 5B i i imBE & L28Snf I3 AF %
&t L # 228Sn=3.0N/mm’ & T % A EEBRD G
BT, A28, 56,91=—1/90, B2s=18, Bs¢ =12,
Bo1=9& 9% Z & T, EERR L BYICEKHT 5
ZEFTET,
D Eotat &y, 28Snfliidt 2 » MESHIZL S
THMEEREZ TS 2 LT, 1 DOXTH
ERCBHRTAZENTRTHLEEZ LN,

6.%&®
KRBV TUTFOMEIE SN,
CRIKREWARIEZ DORAREIC LS TR
BB RIZS 2\,
‘N CIZHAL Ci3fY EA5 Y impEE, EAIREE D
BRI A L (e UTEREDHENY 5,
IR R SRR T v 7 ) — N REERIE
iz FTE DR R S N7,
T OERICL Y, MEHEXORER LT
M5 ZENLHOBETH 5,

i AEOFITICH 0 EH N E AW AR

Bt > b @R, 8RRV AMRE  FEKICE E# O

BrRLET,

SENm

D ESR, AE > ko v 7 ) — MR IEME
(STE) 123 A8ET, (20 1) RKERERE - SBRAS
B (F02) 5 iR - X 528556 DIRET,
H AR S SRR ATl E R, A-1, pp. 909-
912, 2000.9

23 L, BIE 2 EhRE a v 2 ) — b OFEE AR
B AHFE, 70 1 EBRBEE R OFEHRMEIR, £
D2 BREFIMIR, BARREZS KA
HERESE, A-1, pp. 905-908, 2000. 9

25
20 .
—~ 15 T oo
E 10 or e e N
5 o ®° o
> % 3
= oo
© .5 ]
o
®-10 [ o NC a NF =5
N.15 H e LC —RER
.20 [ ¢ X#1INC e 3Zik1 HF
55 . : A

20 40 60 80 100 120
REmE(C)

ek —28556

20
15
10

28S561HE(N/ )
oo

-10

-20
-25

25
20
15

10 >
5 ]403:&\
= w—koi"A*

-5
-10
-15
-20 -
-25 : :

28S911E(N/ mrrP)

20 40 60 80 100 120
RERE(C)

M—10 BHREEE—28SERHIER

NMERIZA EEAEL T Y FE XY P ERWE
MET 7)) — FOnSfEICBY A%, 2 7Y
— b TR REGSCAE, vol. 22, No. 2, pp. 1021-1026
1026, 2000. 9

HFHIED S > 7)) — b OFRERIEE I
¥ AHE, AARREE SRR FNTHEE, A-1,
pp. 9-10,1999.9

5)/NMEIE D BIRAMEIRA - A~ + OIREEFEBI
BExbEB Ay h-aryy)— bamXE,

No. 53, pp. 178-183, 1999

6) AARSEES L TFEEAMRE 22—

b T5, JASSS, 1997

— 1062 —



