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Design of Uninstrumented Irradiation Subassembly Type-D (UNIS-D)

K.Okamoto'.  R.Kitamura®
'_I‘.Mitsugi*\ S.Miyakawa’

Abstract

In the needs of the fuel imradiation test in "Joyo" MK- I core, there have been required
' that the irradiation of high performance fuel at high liner heat rate to high bumn-up range, or the
irradiation of advanced fuel such as MA fuel and Vipac fuel.

In order to carry out these irradiation tests, newly designed irradiation subassembly is
required with special features of;

Capability of the re-assembling after post-irradiation examination, even if the number
of fuel in the identical irradiation condltlon decreases because of intermediate
inspection.

Enhanced flexibility of the irradiation temperature setting ( in the present, UNIS-B’s
has 6 cases on the maximum ).

Sufficient flexibility for the coolant flow distribution in the subassembly by extending
variety of the flow rate setting.

UNIS-D is a fuel irradiation subassembly which has been developed from above
_viewpoints. It is a compartment loading type irradiation subassembly that is able to load maximum
of 18 compartments. Two types of compartments 7 -type and 0 -type are prepared for UNIS-D.
The sufficient consideration has also been made on the re-assembling, A 7 -type is the same

compartment as the existing UNIS-B’s and a 0 -type is the newly designed one for UNIS-D. Three
“to five fuel pins are loaded into a 7 -type compartment and only one pin is loaded into a 0 -type
compartment. It is possible to carry out the irradiation test in a maximum of 18 test temperature
conditions within a subassembly, since it has the sufficient flexibility for the coolant flow
distribution.

As for the development of UNIS-D, we have finished the detailed structure design and the
design verification by the water flow examination, which confirmed that the UNIS-D exceeded its
required performances in use and that its structure design was satisfactory.

* Oarai Engineering Center (OEC), Irradiation Center, Irradiation and Administration Section
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8 = X 100
Vi : EREIERROFEE
Xi : EBE
n : TF—y{EEK
(6) 3 B 4% B

QAU T 4 AEABERBERR

FUVT 4 AERRE (WNEEFE o6mn) Z2RHREELLUTEHLEE
HBRAERRER (EVBEAREELVT VIV IHEOBER) 2K
3.4-19 UK 3. 4-20ITRT, £z, AN —hr AL bFVU T4 X
EaTUREAV T4 A 2BAELERE (LT, U 740 A
HERR, ) BOZST—ABOENBRBREOERRNEZE 3. 4-5
AT MEPTHE, 2N —hFAIFU T4 AAB -2 TY

REFY 74 ZALBOIETHY 74 A0HEBEDLEREL =,

RN &F VT4 AELEBENBERERI LA /I XEIZHTS
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REENBFNEREZ>TWE, ZRIZFY 74 AORBESR O
BEPRBREBEZEMER > TWBIEERLTNS,

ERBRTHR. AV 74 Az2zlA8b8TeEHOERAFIIODNT
FENEEZAELE FITIRTOFTY 74 ACHLTHFY 74
HBOoBRBRLEENBELEOBEBREZEHE Lz, ERFEREE 3. 4-121
RS, JZTR. MEEAY T AMSEOBERELEOEE L.
FEEHBEREEERERSEG GRE 460C, a2 XX—HFA b
WE 51.7g/sec. Re=TX10%) TOEEL., ERALVENRL .
MIDEEERKXKESRDIEENBRERINS<BRS5EMZR
T, EARKBRER, 32— bAPMFTU T4 AALBEOTN—T
BIC—ERERZERE S TWRZENH2., N, TV T4 ADRK
BHEENEWEZDIKANPZERICEHETIAMICBEOT U 7 4 A
NBEBEIN, 2BOEEN2EORBRIRE TSI LD THD EEX
535,
EZEROBHBBRICBVWTRARICEDNWTI N MAZ MR
BICELEEFTU 74 ARET S,

@arN—bAYNEABERAUERAR

AN — P AV MEHNBEAUERBR TRABROERYOXT v T
ELT. HBEROS.5mm ORBREEZBFVTHEAROERRBRZT
S, TN, AN FAFEABRRAERREZL S —IVERN
Z . FOEDITEREOHEA L THRETRBRICKVABROEE
EREENRVWAEERBZEZAENETHB, ARN—HTA1T
HECEBLOBEGOERERARBROLBRERZK 3. 4-22 RUH
3.4-23 IoRT. IEBE2EEBORBOMICHRESED S5 HBRE
EFROHBUTCTHEAARAATWSYD, HARERE. BERAETH
DEHBENERBOBEENERTE £, |
ISR ANFT) 74 AWRE (NEEE o 34mn) = L1
ELTEHLEEABRAERBRER (ENBEREREL A /X
HOBEE) 2K 3. 4-24~M 3. 4-28 iKRT . MK ODF I —02/%—
bxybé%MTV4/wf&IXMFMTéﬁKLTV4/»f
BHIEHTI2ENEBEREOEMNRERS, DX, LA IV X# 1
X1V AT TRLVA NIRRT B EREENKEL, IXI10° B E
TRVA NV ZBICHTBEREENNEI <D, TR, 1X10¢
DFTHRENYERCEE TS50 . EREANOBBERESKRE
<Y, EHBEGEEZENEETVWEREEILGND, —H, F 3
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—J32N=FAZFTHEH, VT /N AEROEFEERICHBRTENER
53t

N FI NP APAKRRERRBESZENA-> T
WD EBEBERPDPIEWIENEREEZZISND,

VAR IXIVBLTFTOHBEDOAS— A MAKEIRE
KTH 20g/sec LFTHDICNN—RACNOERHETIZIEN
ZEML, EBRAOERICEZoTIE, L1 7 X% 1X104 DL E
DEBREZRVWE, ERMEEERKXER 3. 4-29~K 3. 4-33 TR T,
Lz, R3L4-6ICERK, EREEELHE (BE 460C. a2 /v— bk
A RNEE 51. 7g/sec, Re=5X10*) TOFEHBEBGEOHEESE
R,

@arNN—bhAMNRRKBEEHER
L EREEN S ORN
IN—FAPREENSDODIRBRARRAEEABROGER 2%
3.4-7T UK 3. 4-34 I[T/;RY . BREEN S ORBEBREBIZAINE S
N 2kegf/emt £TH 2. 3cn®/min (9 0. 04cn®/sec) T—ETH 5.
MIEHH 2kgt/cn? 2BEL S LA MEHD OBAICHE-> TRER
ENEMTA2ERANROND, CTCTORMNEAIZREED T 4
WHINENZEATHY, FRRKEZHEHLEEAY v TR AEK
Al ERoTWBHB I &N, FRBRTHEONERBRRERANE
AHEZEOREHNBERBI - FMAIERLEZLEZORRKE
BEZRLTWS, OVN—PFAIFINOEHBELREIREKRTD
2kgl/cm* THD, TOBMORBIEIRZ/NTHH 58g/sec THB
EXKVDANA—FAZIFHARBICHDDIFRBEOE&E 0. 1%
BETTH2. REFTTRREEREZEZEARIRAATVWE I EM S,
FRABICLIEEIEN,

b)RrEML DIRE

X TVHAPASORBAREVNERROBERER 3.4-8 RUH
3.4-35 KKmRT, BIELAEXPHOBHRBMEBIX., TN —F A
FETEHO2AMOXPHOG]THS. FTVEMLEORATKE
. MIEAOEMICEVERNICENT2@#RRES ., £,
EREOCRXSDODERIL2F0HMBZRE>TWS, I NX—bF A
FOEAHBEROBKRE (2kgf/cn?) TOMNMEHZHITZROR
BHEIL. BATHH 15en¥/nin THY, 3 >X—b A2 AR
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BCHSYLSRBREOCE G 0. 45T TH B, R THREER
ZeBRANTMARRAALTHBE DL, FRERICIZ2EZEITEN,

@EAHREHNBREIERR
TR VRIANAY T4 ABHEE (REES 6 34nn) % H
CFLTEHLAFEABEANERBRREE (FABREBRERELL VR
MOBER) 2K 3. 4-36~H 3. 4-38 KR T, HPiid, E&HOE
FIEEGRE (K 3.4-17T DAP1I+ AP4 L VEH) a2 /)8—F A
MRS DOENBERE (K3.4-15 DAPI XDEH) 2377, £4
BREHEEBERRTEICN— A FEEZTWRNIEDN S,
A= FAY MBS TRHELEEHBEBRRIELEEDIZIER
ZTH5,
EREIEBEREN I I KRT. ERKOEHBEEBEIRR
ERoELA ) NVAREEORTIRLA /) VARORERIZK A
BUREENAN oI END, ERROERICRETOEREZ
Az, 3.4 CBONEEBRREEREESEE (BE 460T,
SEEEWE 930. 8g/sec. Re=5X10%) KB HHFERVERR &
EEREOEERT, |
FhR 34401 A ANFTY T4 AW TORME &
EABEGREOBEGERT. BREEIENBEREROMICR—#
MEEGERBLN, AERREAVS LI EVERKOEHBE
CEMEOHEENTRETH S,

(MAKBRBOKRAMKRBOBRERE
DENERBRERRORE

KAEBHRBRIC L VRO EEBRANGOBRECLIBAMRED
EEESBRBEERERE~OEEBE2RT, b, EBRAOAET
ZEEE. ERRACHTIERBORS OERUVHAEROEE S
T5, BAOEREOITSDERVHEEOKEZLUTICRT,

- BAGENBREREERRNCHTI2ERECESDE

+2. 2%
F AN PAYPENBEABREERRNICHT2EREOES
D& +1. 4%

- BEBRORE | +2. 0%
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WoT.ENBEBRAERANFEOBRER, BERITAOERE
LODZRFEBMELOTEUT &R S,

BRENRRFHEERXORE

Vat+b? = A222420° = 3.0%

AN —bPAINENBRRBEEBRALORE
Va? +b> = 1424207 = 2.5%
- DERFY ITENBERHEERAOHEE

Jat+b? = 302425 = 4.0%

/a5, DEREFY FOBAMBEERICIH L TERBIRNEENB
CRFHROBEELTE, £E44KIC M2 INBRTO N
—hMAFEHBRFROZ-FEFHEIEBYT S, LETRD 2
DHEHBHUVI/JOENBEREEBRAOBRER., £/ b5 >
A2 ANEBOBERCMATYI—aSX—bMA LB HEED
BENDIEDERTFAMIIRELEDDER> TS,

EHBEERBROBELI>2HHAMEEOETEEIX. EHEEN
JENREAFRERBEO__ROBICEATZIOT, EHELGED
MEOEFBRERD., o T, EHABRELEBEOBEICL3BHM
MEBOLXBRIXL2 0%E7k53, b, HEEEER. SHMRE
AT A7), BHMREOESHICL 2B BEEREOLTHIL,
ESHETHNAS L ETORELRBICNL T2 050K HAMTER
ZTEEBHTLd DOERSE. - T, HEEFEEOZHIT L. 042
RN&r s,

@aAXN— KAV FFY T4 AQOBEEAZBIC L D HEE

KFEBHABBRIOINR—PMA TV T4 AOBENEI
KARAMKREOLHMELZEH L,
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AT 4 AHLBHEREICLBE

X 3.4-19 2HICENBRGEHOZLENBEBTHB L 25U R
FUT4ARRIN—bA2 AU T ¢ A5 300 & Inn D &4
EbhbEEIMEAMOBAEDLDROBTAY 74 AL BEOEEN
BN IDPHEBANOEEERZHRBLE, BFV T4 ABOAER,
10mm, -0.lmm TH B, TV 74 AORFRZEICHRELBHE
EEMBLUEER REZHEE L. 05TH S,

BB, AU T4 AHLEN mn DBFICOWTRENBERICIHT
ZABEOEHMOBENNIL, HELXZNTHENBRBEE~D
EEZI W,

DAV T7 s AEWMODBERZEICLZ2EE

EROBEERZECLZENBEREROEHRBZ2ERL A, £
ORER, LE 3mn OFU T4 AR DWTHERDVHEENEZDOE
EIIAWRN, LB Smn KOWTHEMBLAREOZEEEIIH =
1.0YTH 5,

FUV T4 AOEBROEEAZICLZEZEEREZR )& DD EER
EbBEDBDOTHY, AX—FAVIMNSHAMBRED T ENIE
WBFALE dom X bmm OF VT4 AEBHEL¥THS., Ik
DAALBTRABNE, AABRTHERIAZIENTHD., £
OFHEOILBTIHEEOMERZHN, 0BHIX—FAMOF
U7 4 ATIREKZ2BLTEL SO HEZEBETNRERN E
EBALENS, COBAMRBOLEHIILIS2HEETERE~OEED
DER#BIZEL 0SLIR &R B,

=L, 0BON—F A RMDFU T 4 ABEBN RIVER
COHEAZCLIABAMTEOREZENI 52 RAB 4. 05T
B,

OBRHMKEORFEIEE
DHESH Y FOREAMEROBER. LRORCOTRD-1RE

D_|EHIMERLD, CNEFETAERAMBEOREREEL.
+5. 71%&73 5.

va®+b* = 40°+40° = 57%
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3.4.3 WmAMBEREEWHE
(OO N—F A MOBHMKER EEH
DEBHIITICORIN— M A MNEEHELEZESGOD 6B O
ONR—PFAMOBAMARERTHBEZRD -, RERTHEAZ
RDBEDIZ, RO2T75—ZAIZDODWTHRHEL &,

@ @E—a8— kA2 MEER

-2, AN—PAFOAEBERLETRE—~ICL, 2T®
I FAPCRUHAMBEZRTEESTH 5,

KMBHBRICK > TRDEESE, J2NX—PFMANETAFY
T4 ADENRBERREERRNERA N, BHMKERETLGEHEZRY
oo OBIONR—PMACPMOKRERTHEEZK 3. 4-41~K 3. 4-44
CRY. BREBERIFLELVDORBOR/NER. ENBERREK:
RKELTBED,. T2 F A/ XNFY T4 X, 28— F A
hFUTA ARG 2T REFTY T ARBRIRELEES
Thd, k. BEERI1ALEVOREBEOEBXRMEIIR. EHEE
BEENSLT2ED, TN F A ANFY T4 A TN
= RAZFFV T A AR aTTREFY T4 RABHBLRL
BAETH D, |

SEOCN—hAFORAMBRERCEHHZUTIZRT,

VAT AR—TH, RBERNESSE Som:  45~125g/sec
* TAVAR—YR, RBEZENE S8 bnn:  48~125g/sec
2SO RER, RBERNAE 66 dmn: 45~125g/sec
caSURER. RBEEMAESS Smn: 48~130g/sec

BB, EEELELTrHEaN—FAPMT) y FAR—TB,
MREIER A EO6.5mm, 4FKFIEHER) 2BERBRHY /JEKODEERE
HUJFJICEELEFEFORERXRCEHEZR 3. 4-45 UK 3. 4-46
WRT .

@ aN—bAPMEHRERNTA-FELER

Ky—AR, REERRHFFRAOER., BREERE, HAMRK
BEAEELLEBETHD, £y —A0BRFICY > TR, BT
D3IDOREERELZ,
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AT AR—YHER a5 RERMEZ1IADLERT
%O

P EER LM EZ V8. 5mm A AT RFES 1AL E
FEHTS,
cB—DaYN— b AFNEBETOHBAMBRIMNRERTE X
REZ2E&1EUEHRT,

FERGEHEPRICAFRIZBRICE S TRDAEESHE, T2 —F A
FERAFV 74 AOEABEREERKNZAN, HAMRERCHEH
ZRO Tz,
SRACN—PANOKRHAMBEREEABEROBEGZEZRN 3. 4-47
RS, ZE2RETEOEABENERERZ2DDHBELT, 1Y
AR—HE, REEZENE 8 5mm A ooV REE. EHBRENE
NEZBHBDELTIaoY RER, REERENZES6.5nm B =5
T REOEHBEBREERRNEZFEALE, £, 22— bMA M
PAOBHMFREEEABROBMBER 3.4-48 ITRT, T2 /— b
A MBUAZHRENIHAMBER,. DEBERY TORBEBRLIDE
EHENOBAMEHRELEELL D, EMBERRERERZDODHEL
T IORSDAIZANT) T4 ARVEERN, ENBERBGENERSD
HbDELTZ NI A/ ANFV T4 ABLOEABRERA Z
EHLE.

HES T, EOEHMBEZ 3200g/cn?& L, I2NX—FA D
EHBEZ O(REHEBOR/NE) . I000(REHEHOFHMORR) .
W0 (REHFEOREAMBE) ¢/cn* ELELE0OHRAMBEABEERT .

A=A NEAEEL 400 g/cn’

AN —PAVRM1EZYEZ0ORAMKE 27~45g/sec
HEEHERNBHMIKRE :  745~810g/sec

= hrAYREAESL 1000 g/cm’?

AN —hAVRLIAESZDOBAMGKE :  45~Tbg/sec
HEAEEKRNBHAMEKEE :  810~13508/sec
aN—bAYRNEAESE 2900 g/cm’?
aAN—FAP1ARYUEZDOBHAMBKER  75~135g/sec
E5ENGBHMRE  1350~1650g/sec

o T, 6BACNA—PAVIORAMBER MBI, 27~
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135g/sec 725,

D rBIN—PALNEOREBOREBREIIDONT

DRSS ZICry B /)X~ A PEOBWOY/S—FAY MNEE
HEEEIBEOMEBBEIZDWVWTYUTIRERT,

AZNRN—=hFAIHOEHBEERIEZ, IN—PMAC I OBEEZED
THELE—EDEEBDIEIBEEINS, TOED, rEILI— KA
hEGBROCN—PMACNEREIERLEBEATH, BEINERE
STERERDBKD, AV MAMFTYU T4 ARBRL SR )
ZNWFN T4 AZRAETDHIECED, REABHAMAEREZERTS
CEMTES, 2Ok, BERFOLTY 74 AR HEIZ, s8>
IS—=FAPDBADBEERCTH 5.

PAETZ Yy RAR—BEOrBIR—FA2 b (BRBEE
F A EGE ban, 4AFKE) U SUREHMO RO > )N—
FAN (BEES: A% 06.5m) 2RI, BELAEBAOREER
REHBEICDODVWTUTIRRT,

TRON—PMAFOREBFHHEREDP ORI N—F A PO
FEEESH 3. 4-41 UK 3. 4-46 IR T, My B )8—
FARESHBOLN—MA NOEHEBRIEC THRH BN
BELRHHEHBETREEINS CAORENVETH D, AL, O
ONR—=HFAZPENEEN 1000g/cn* D, y B X—FA b
X 32~60g/sec. OB )N— A Mid, 45~T75g/sec DR E#
BTREANRETDHD.

3.4.4 WEELSRE

(DMEBESRETFIE

DEBESHRBESEKIT. EEANTOENBESPHENI NS R/
ANWE. AR —PFAFEREL IR XNEE 3 DITHIRN
TBY, FAREWTABRICHEHSENOENBROGHNFLENEE
EEUERDEDIC (FHOFELBRBESREZEEEZEAR VLD
7)) BEBERNOREBESZTS. J0— M AV FRERNSLKE
CEAEAREHEENZFTIFEL W ENS, MERSRE T, a2/8—
FASFROEMBRERELERIC, HOFOENERERET B,
Fle. AN A FROEMRERIE, T2 NX— A FETRE L
WHTHBIENE, EACN—FACMIHERRE (BRBERO
BREELKENSREINERE) 25U T ATHELETOO Y
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IN—hA NN —EBOEAHELRELBZLICHEET S, 2O /8—
FNAYMNOEABEROZEMEIZ., I —PFPAY NOEREVHEES
My, DEBHUTOEHBERRB|EFEIEZK 3. 4-49 ITRT,

(2) Bt E fi

DEEHU7 175 (D1) TRFXREZHFEL TV BHER
eRIC. RBEANEZERLE. AUV 740 A0BERREF 2%
3.4-10 KRT. £, MK-MIFLTOFLOEABEREZKER
(0. 24kg/cn®) Z2&®H T 3. 16kg/cn* EEELR, SFESEH R UG
HERERI-II~FI4A-1BTRT.AZNA—P A NFU T4
ARRY a9 EEFV T4 ADRER—-ICRELEHBEOF U
T4 AREREREZEZ, 3. 4-12WFRT, IAXN—FANFUT
A ADBEEEL. a5 REFY T AROATEELEEE
DFVY T4 AREHERE, &3 4-13ITRT,



%3, 4-1 HBREME () 7 4 AENBEERERR)
rr [ ey X (P
1 3 3 85 15~200g/s (20,5) AVTARE SRR
2 3 4 85 15~200g/s (205} “HY7AAE SRR
3 3 5 85 15~200g/s (20:) “AV7ARAE IR SR
4 4 4 85 15~200g/s(203) AVTARE SR KRS
5 4 5 85 15~200g/s (20,.% AVT4RE SRR
6 5 5 85 15~200g/s (2043) AV AREFHRSARE
7 3 3 A FRE0~120%(108) | BAETRRRADLA/0
g 3 3.5 o) FRE~1206(104) | RUOERRRAROVA/Y
g 4 6 o) HRE20~120%(108) | HROEIBREROVA/2

RESRRPIEDEEZBZ B AL, RRFEEHR TS,
TIEL MBORELyF 2 HE T8k, B AHIE R,

010-66 OIFENL INI



3. 4-2 RERSE: (a2 %— M A NEAEKEIERER)
-z | BEEER | oav A4 | RepRE sEmeEs A
mm mim
1 6.5 30 b 44 85 15~200g/s (20/5) 2y AV MNE R R
2 6.5 =) b 4-4 85 15~200g/s (205) 3 R WE R SR
3 8.5 4L & 4-4 85 15~200g/s (20) i hA NEH SR
4 8.5 F=1y] ¢ 4-4 85 15~200g/s (20.5) SRR NE R RGN
20~85 Ty AL NE R e
5 8.5 L b 4-4 (20°CE) KR EE15~200g/s (10/5) BV A )RR
20~88 ISR MNE B RG
6 8.5 F=1)) o 4-4 (20°C ) FIREE1I5~200e/s(104) BOLA N KR
FI— s S— R A 20~85 #3—mv bR NEAR
7 HI—2N RAB ¢ 3-3 (zoocﬁ) BB E15~200g/s(10) HATH DL A VKB

SKE B RS T EOEL L B AL, BB HIET 5,
F7EL. REOREY Y FERES 5 Lo XY, B AR E 20,

0T0-66 OTPENL ONI



3. 4-3 sV SR (IR R RE 2R

ez | RTEREH BBRIE FHAE AT
1 R 25  0d~3.0kg/em2(20) | FREEMGORBTE
2 FB 25 0.4~3.0ke/emZ (204) |  prgacat”PAVEDED

MHAITHNT BAINE S, 7235 FT1EF1430.2~0.4kg/cmP DRI
RRMERBD ThHoT- DRI EREETH- T,

0T0-66 OTPBNL ONI



%3 44 RSN (BARENERAERR)
bz TNV IR VY T 4 AT SAERIE HERE HMAE
mm (NP A AEHTED)
1 10 85 15~200g/s (20,5) 55T S8 SR8
2 1 85 15~200g/s (2045) ROBENBRAE
3 12 85 15~200g/s (20.4) REHENRRAEK
20~85
4 10 (20°C ) RIEEE20~120%(105) %ggg@*ﬁ%%&@ww

MEHREPFTEDEEZBAIHE IR RRRELZHIRTD,
L, MEORELYFERETHILLY, AESFITE R0,

010-66 OTFGNL ONI



R340 EHHRRBEROERK (FU 74 ARHEEAERR)

V74 REE 49T 420 Re=T X 10412 BT B HEE(E

3-3 £ =52. 816Re U158 44. 3
3-4 ¢ =33. 835Re™* ™ 27. 1
3-5 £ =29. 448Re™ "27 23. 4
4-4 £ =14, 311Re™" 3% 9.7
4-5 £ =11. 146Re™" 952 8.0
5-5 £ =4. 0625Re" 4.1

3-3. 5 ¢ =45. 803Re ™" %% 34. 4
4-6 £ =10. 735Re™ 081 5.4

T

RXIE

B 8 CDT—F &EEH

010-66 OT¥GNL INI



3. 4-6 EITHREBEROERK (32— A2 MNEHBREAEEAB)

WEERE TA v — ZayFa PR [Re=5X 10 BT BHEFE
$6.5 i1 ¢ =140. 99Re™ 34. 5
¢ 6.5 =] g =144. 12Re™ 13 33.4
$8.5 i £=118. 32Re™™ ¥ 34.0
$8.5 =] £ =168. T4Re ™™ 4% 35. 9
&= — ~ ¢ =61. 133Re™ 1246 46. 8

BMERE : 8COTF—F EER

010-66 OTPENL ONP
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3. 4-7 BRI B IR B E R R

Eh i
(kef/cm?) {cm’/min) (em®/s)
0.2 FZETHE -
0.3 HETEE -
04 2.00 0.0333
0.5 212 0.0353
0.6 230 0.0383
0.7 2.29 0.0382
0.8 2.35 0.0392
1.0 2.36 0.0393
1.2 2.37 0.0395
1.4 2.25 0.0375
1.5 2.33 0.0388
1.6 245 0.0408
1.7 2.38 0.0397
1.8 2.32 0.0387
20 2.36 0.0393
2.2 2.53 0.0422
24 2.89 0.0482
25 3.33 0.0555
26 3.13 0.0522
28 3.45 0.0575
29 3.60 0.0600
3.0 3.53 0.0588
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7 3.4-8 F PER IR SR B R

EA ko
(kef/ cm?) (om®/min) (cm®/s)
04 3.20 0.0533
05 4.00 0.0667
0.6 3.90 0.0650
0.7 4,10 0.0683
0.8 4.20 0.0700
1.0 5.00 0.0833
1.3 7.60 0.1267
14 8.20 0.1367
15 10.80 0.1800
1.6 11.50 0.1917
1.7 12.00 0.2000
1.8 12.30 0.2050
20 13.50 0.2250
2.3 14.00 0.2333
24 14.80 0.2467
2.5 14.50 0.2417
2.6 16.00 0.2667
28 15.50 0.2583
29 16.80 0.2800
3.0 16.70 0.2783




&3 40 EHEBRRBRROERN (ESEEHEBLAEHER)

ISV RIZANFV T4 R

mm

RER

Re=5X 10%[C BT B EE

RBIALET—FDE ¥

d10 £ =696. 29Re® 0022 714.7 2.15
11 £ =545, 12Re™% 0036 522. 4 1. 37
$12 Z =409, 92Re 0 2026 397. 5 0. 44

010-66 OT¥6NL INP
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£3.4-10 HBHRBRE

Thick-edged orifice (#/D,, > 0.015) in a straight tube (channel); Diagram
Re = wpD, /v > 103131 4-15

y _ ﬁ_ _ [ ( _ f_‘o)o.’rs + (1 _ 5)1.315

% Lmot=0s(1 -7 (1-7

w,h S [refe Wi Fr=fz

N

i where 7 see the table below or graph a of Diagram 4-12 or
- 4F, 7= (2.4 — 1) x 1079
PO o) = 0.25 + 0.5351"%(0.05 + %), see Chapter 2,
1 =1D, =05(1_ﬂo)+(,_ﬂ)‘ _f_u(l_ﬁ).
{o . F| F, + 7 11 F, )’ for A

Values of £, at A = 0.02 At A = 0.02 for the values of ¢, = f(I/D,, Fo/F,) see the graph

FolFy

}m!.fD;, + 002 004 006 008 010 015 020 025 03¢ 040 050 060 070 080 090 1.0

0 1.35 6915 1676 716 1394 244 995 514 30.0 18.8 8.56 427 219 111 053 019 0O

0.2 122 6613 1602 684 376 233 950 49.0 28.6 18.0 8.17 4.08 209 107 051 019 0

0.4 L10 6227 1533 655 360 223 910 47.0 274 17.2 7.83 392 201 1.03 0.50 0.19 0.01
0.6 084 5708 1382 591 324 201 819 423 246 155 7.04 353 1.82 0.94 046 0.18 0.01
0.8 042 4695 1137 485 266 165 67.2 34.6 202 127 577 290 150 078 0.3% 0.16 0.02
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90 O 4083 991 424 234 145 59.6 31.0 18.3 11.6 650 291 1.63 095 058 034 0.8
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2 IME | 694 | 415 | 65 | 556 5.4
3 g 670 485 1.5 6.56 6.54
4 mE! 670 465 7.5 6.56 6.54
5 I 670 465 1.5 6.56 6.04
6 Iy & 670 465 1.5 6.56 6.04
7 m#® | 670 | 465 | 75 | 656 6.54
8 ! 670 465 1.5 6.56 6.54
9 VE! 610 450 6.86 5.92 5.51
10 IV&IJ 610 450 6.86 5.92 5.51
11 vE 610 450 6.86 5.92 558
12 i) 510 450 6.86 5.92 5.58
13 i 610 450 6.86 5.02 5.51
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3 485 670 49.39 3-5 3-5 49.39
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9 450 610 61.93 4-5.9 4-59 61.93
| 10 450 610 61.86 4-59 4-59 61.92
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n 12 450 610 62.07 4-59 4-59 61.94
13 450 610 61.96 4-59 4-59 61.93
14 450 610 61.82 4-59 4-59 61.92
15 450 610 62.25 4-59 4-59 61.95
16 465 685 46.38 3-38 3-38 46.34
17 485 685 46.41 3-38 3-3.8 46.35
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2 415 694 44 68 4-4 3.50-3.59 4468
3 465 670 49.39 4-4 3.86-3.86 49.39
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8 465 670 41.2 4-4 3.46-3.46 412
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9 450 610 61.93 4-4 4.6-4.6 61.93
L 10 450 610 61.86 4-4 4.6-46 61.86
B 11 450 610 62.18 4-4 4.62-4.62 62.18
' 12 450 610 62.07 4-4 461-4.61 62.07
13 450 610 61.96 4-4 4.6-4.6 61.96
14 450 610 61.82 4-4 4.59-4.59 61.82
15 450 610 62.25 4-4 4.62-4.62 62.25
16 465 685 46.38 4-4 3.85-3.85 46.38
17 465 685 46.41 4-4 3.85-3.85 46.41
18 465 685 46.43 4-4 3.85-3.85 46.43
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AR O SFEELIC BT HIRERZRE L

BEEGR RERBRERR

FERN BER 550C 615C
AV a9 -79N BEEE 550C 615C
/Sy RER 450C 475C
L MIvAI R -9 EREE 350C 350
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I NT R RIE 350TC 350C
RSN
RNy FER
(480 - 350) x 4752350 | 350 - 512.5 > 515 T
450 - 350

WA a9k 59N BHEEHR. ERR/Xy RES

615 - 350
350-350

+350=694.5 — 695 C

(610 - 350) x

(ii) BAMANENZERGOREFTE
7) R
KIREIABRBRID., DERFY JOKMOENEERIZLLT
DHEOTH 5,
IR ANEBEREBLE 2.0 kef/cn?
28— F A MEREAEE 0.9 kef/cm?
K B E 0.3 kef/cm?

BEXy, BEEGEROSTOBHAMANENZLZTORE

DITERET 5,
MR A Ay -39 EESE 0.3 kgf/cm’
gy RER 3.2-2.0-0.9/2 = 0. 75 kgf/cm?
I NIRRT EEEE 3.2 -2.0=1.2 kef/cm

) BERORETGBEL(LH
PIFICRT TEEBI MK—-FELOEHMRAANEDESE 2
HIZERELZ,

BEERRE EETEERR
N UZE Anb =Ty BEEEE 0.3 kef/cm® 0. 4 kef/cm’

U LVAD- 1.9 kegf/en’ 2.3 kef/cn?
IR R =N BEREE 2.6 kegf/cm® 3.1 kef/cm’
L5373 A WER 3.2 kgf/em* 3.8 kgf/cm?
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IKEETFDRBESRERERKR 0.4 kel/cn? &L, KEFES
W EHRENBRRIIFORBRBESHEAEE LT, BFE
D ENBESEEERANWTEROENIBEZRET S, H]
5. SEOEABRIIUTOLSIT/5,

ITRNSR I ZIER
2.0
3.8-0.4 =234—23k 2
(38-04)x— =23 3 kgf/cm
aA)N—FABER
(3.8 -0.4) x 0. =1.05 — 1.1 kgf/em?

2.0+0.9
BEXD. EHTOWRHAMANENEZZUTOED KRET 2,

ISR XVER 3.8 kef/cm?
IMIVAIR W99 EHEH 3.8-2.3 = 1.5 kef/cm’
RSy RER 3.8-2.3-1.1/2 = 0. 95 kgf/cm’
AR U A9 =59 BEEGH 0. 4 kef/cm?

(i) EBHREE

EEHREDHBITHERENS, FORBRSEORETERT

25720, BUTIARY [FHB MK-IIFLTORGZEBERY 5.

BEEEN EERRER(E

B Sw RER 28%C 37C
AU Ayh ~99N EEEE 28C 37C
RSy RER 28T 37C

(iv) ZofosgH

EIFORMTONTIE, FORBESELF—FHELLT, Fil

IREE S I BV B IS N TES R 2 MR T 5.

V) BREHERIC K D87 (EFHMERL)
) BERIC L 5/8y FEEA (RS RES. L#/%y RED
NESTREZ N FU TNy F=5 9y /NEEGED)

DBEWMATY STE NN N EHEEH,

BUNN U ab 59N EZEEE)
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@ FEFHESME

LRODFHEGREF 2 £ L0 REUTIIRT,

(1) WHAELE
v At EInE O R E /RES (LR
BEEER | ) b R )
N BRY Ay
E 0.3 kef/cm? 0.4 kgf/ cm?

— T /VEHEGH

/Sy RER

0. 75 kef/ cm?

0.95 kgf/ cm?

IOrS DRI R

% 1. 2 kgt/ cm? 1.5 kef/ cm?
— S INERETE
I/]\E;BX/Z 3.2 kef/ em? 3. 8 kegf/ cm?
H
(i) EELH:
o e B BB iEL L
P
BREER | ke ER )
EER/Sw FER 610C 695C
NRU TNy
N 610C 695C
— T INEESS
B/ Sy RER 480C 515TC
IR R
W 350C 350C
- I INEBEY
I/%;%X/X 350%C 350
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(ifl) EREREE
. T
&R (1 KEHHFRRD)
FERISw RER 28C | 37C
NRY TNy R
U AT 28T 37C
/Sy RER 28T , 37C

(iv) #rElsREERIE
MEFMICERAUMEREER 4. 1-1~4. 1.2 1TRT .

(3) IAEFER
HSARERICANSRSRTREOLDITERT 5.

P, EEHA—R—RESH
b, FEFE—KR—RESH

P, : HOHE—R—RERSS

P, FEHA—REHRESH

Py BATE—REEERSS

P, : FEEFERENTEA

P, : BIAE—KEFEN

0, @ FEFESKES GEEENE
0. © FEAESKES EEESE
0, @ EHFATKSSH (EEENE
Qg @ BEFATKISS (EAEIE
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@ HHEHMZ XL BBH
(1) =T b5 2R 7 RIER

P,=-P (@), P, =000 4@

P = Osmax + O-Gmin
ma 2
P =0.00
Fio =OCgpax — Los (Pm), Py =0gum ~ B
B, =000 (N@E), B, =000 (4@E)

GG b ()

(o) =
2 max é‘z_alz
2-P-a’
Opmin = ok (SME)
a, —a,
ZZT,
P : WHAELZE

a, : ::‘/]*"5‘/2/73}1/?‘\1%
a, : T NTG LR ) IS

(i) FEI/Ny RER

Pmﬁ =P.Di
2-t
P, =0.00
6-M
'Pbﬂ =z Z 0
t
2
Mn=‘P a u2 tanh u
4 y*-tanhu
s.a’ P-D,
U= §=—-="
4-D 2
. 3
LB By
1211 -v 3
B, =0.00
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(iii) EEE/%y RER

P, =P, =000
Rbe = B:z =0.00

@ BEERRERZICLDEH
(1) NRUZTAY R=F v /NEHEE. FR/Sy R

—-a-E-AT a-E-AT
Qe = ) Qe = 20-v)
QinZ = ane QourZ = Qoutﬂ
Nt G

o . BigiRsE
E : YU

v o ATV H
AT : EREBREZ

(if) LEE/5w RER

20— v)log, (b/a)
a-E-AT 2a®

2(1-v)loge(b/a)'( Thr )

QinZ = Qine QourZ =Qout8

ZIZTC,

a : EERASYFREE

s _EER S RERSN S 1 R B A

. REIRE

e QI

. RTVM

AT : EEEREZE

. . 2
Qup =085 % 2200 (1-bzzfazloge(b/a))

Q0,0 =0.85x%

< I g ©
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@ BHMIREZRIC L BN

Qinﬂ = Qaura = 000
QinZ = QautZ =0.00

@ BEAERIC L BN
Oino =V Qiz Qoo =V Qouz

M
Qr’nZ =x— Qam‘Z = QinZ

Z
ZIT,
v . TV
Z : FrmEfRik

(1) N RUSTAY R— 5w NEREE

;53 A5 -4
16 4,
M=Fu-(¢,-x,)

I,

4, FoNEBHAEIDE

A, 1 FyERNmIEE

Fu : FERSORERICODD HE

0, @ BEAUEEIFEID LI Sy REECO R

Xy 1 EAEIRERPDAY FUL T~y R —Fe s A0 Rl
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(i) "%y RS

16 A4,
M=Fu-(¢,-4,)
ZIT,

A, . NyNESEIDE

A, ZNoRFEBRNELE

Fu : EESyRENIZHDHHE

. BAEEZEEIL EH AN ECOERE

¢,

D BEHRIFHHOTE Ay N ETORRE

.
(ifi) T2 rS A XN —F v/ VEEEGT

Z=ﬂ.u‘

16 A,
M =Fu'(f2 _x1)+Fm .(El _xl)
ZIT,

A, @ TyENEEE

A4, 0 Ty ERNELE

Fu : B SoREICDAEE

Fm: Sy RERIZHNDHE

o EAETIEHMND Ly NERETOIERE

D BAEIFHALHE Ay NI E COERE

. BEETEENET TR AN =T BB ETORERE

(iv) 2222 A X
7T azz—al2
I a;
M=Fu-{,+F_ -2
I T
a: LRI 2R VAR
ay; T2 NI 2R T XIVHE
Fu: EXRNw RERICANDHE
Fm : F/Sy RERICO A TTE
£, BEMSTREN S EER/Xy FERE TOMERE
¢ AR S HE/ Sy FERE TOmEEE
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G B ERic LAy REE AL BEH
(1) EBR/Sy RER, SRSy FER

MK - IR LRBESHE TR S W IR EEERT 5,

® BAEHEERERICE DB

P,, = 0.00
P, =0.00
Ouo= v = QO+ API-RGE Quo = ~U
Q,z = 3;? ) 1iv2 APg Qouz = = Cinz
Z T,

D, D Ty /NEWTEEERE

t Ty NERE

Re : %ﬁ$’1’§(= J3 - b, /n‘)

v : RTFTVH

AP : PRHIEHE

E © WIERE(=055)

¢ © WIERE(=2.00)

@ BFEMBEEICX BT

Q.o =E-a AT -v 2E-c:z-AT
1-v

Qe =E-a"AT +v E-o-AT

1-v?2

Q.z =— 1—31/2 E-a-AT
Qoutz == sz
ZZT,

E . ¥R

a : BMEESE

v . RTV

AT : RE=
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BEEWMALY TEICLDIEN
Qr’nﬂ =Qou18 = 0‘00
. anZ =E.(8a *‘gc )xlo-2

Qou:z =_QinZ
Z T,
E . v2U%

g, P NYRUZZAYUER, IVRSI2A) ZNDIATY V75 (%)
g @ TWINEAII TR (%)

(4) FRAMHRESR
MESTEREREEZR A 1-3~4. [-TITRT,
DEIBH Y FJEGEAFGICINBIENETERERIL. BEEGERK
ONEIER O R E L BEES (LI BNT2 TR TRIEALUTTH 3,

4.1.2 ¥4 0y ROMBEFMH
(1) #sdick3iEh

= = 0.12 kgf/mm*

m=E1 3343185 - mm’
x d}-d}
— X

2" d

g

=291.5 mm®

g, : #AEENA (kef/mm?)

M oTE—AC  (kef/mm?)
I WEERE ()

d, : #100v RAE (_Hlill)

d, NE  (m)

E v 7E  (kef/m?)

I BE=RE—A R (")
T D FA0y FEERERE ()

DFA Oy F—a2/—FAV MREBREICE DN

A2~ FAVNEDQREEICXD., ¥ Oy REIAFMICSIERA
ENFEETDH, T2/ M A POBEEICED, 22 /—FAZ B
EEICHBWANKICHEETHHAER 1.3 kef THD, THITEED
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INATT 104 kef ZMATz 11,7 kef OWENY A Oy RICBIEREE
LTHEETS (3.6 1520 .
WoT. 1y FERET2EAMEN 0, id, 18 KD /5—

AP DOWEEZERTS &,
o, =— BT ) 3976~ 2.33 keffmm?
%05424m45
TH 5,
(3) FHmEE R

F14 0y FIZEETBINAE, BBHICLSsb0Eyr0y F—a
SN AVMEEREICEZBDEDOHTH 5,

WoT. 10w RIZHETBIEH @ARD 1L 2. 45 kef/mn® TH
D, #EME (1.5Sm = 12. 3 kgf/mm? (SUS316, 600°C)) TR+ /hE
<, 10w ROBEEIRE-NS,

4. 1. 3 LERZ R IR O 3R BT
() ETIRAOE |
EEZERIIE 4 -1 IZRT XS ICERRBREZLTWAR, T2
T, BROEDODRFICRELAERBRTHRARERS 2 TRICRTE S
BHOWmEEIX0EUTHRESEEZTY, ANN— M AV N 2EE
THEMITIARRITENTHBY, 32— b A MRS OHE,
COILDOEAD DEMICE > TEZZA b5, ZOEAOIEE 1. 75mm (£
THZE) THD., BASE TS smiEDED EEZAT ENTES,
L l, ZZTRMOERADIE & R AFRICHE 2. 5mm & LTS,
ZOMBALLZIZDEFTIE, K4 1-1 ITRTE3ica /35— A
> b EXZZBHAIAH SEARIHUND XD DR EO S H % E
WU, G2N=bA RS ORHEZET LR DB LT
ZBHEVDH, RTEAFMICHOSEHMANEEERT 2 L 0WS 5 TH
FHEbDTH S,
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10.13 16.5 8.25

(mm)

ZZTC P, RLIdasN—PFANORERICKXDHETHS, £
oo My M, M, M, ZRFICHRETIMITE—AIEL, &2, T
INEEOBAR. WEP OARNE., WEP,OAFNE, ROELLE
&@%A%TODEEV}:E A hEFRT, ZITH P P @ﬁié%&
AR LAEZBEOHTE— A R2FEL, s ZzERGbES L
WEDERCHETHIITE—A ME2EHTS, 32 /X—FA 2k
NS DWEIIBEEICLS 1. 3kef SBEOEIA 100 4kef &2MA
7= 11. Tkgf & X 5,

@ P, 2ARKLEBAORROMITE—RA b

ZZT. P = 11.7 kef/mm?%, ¢, = 10. 13 mm
£y, = 24. TH mm, /£ = 34. 88 mm
= 26. 63 mm
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@ P, EAWMLIZBEORBOMITE—A 2k

M, =-f%£—;£=-17.43

M, - szi {x(3£1£+ £,) -31} 068
M, =3P=’-;ﬁ=26.62

M, =—%=—56.27

r

ZC. Py= 1.7 kef/mm? ¢, = 26. 63 mm
£, = 8.20 mm, ¢ = 34.88 mm

x = 10.13 mn
DQL@EEREHLEB &
M, =-71.11
M, = 3399
M,= 21.89
M, =-80.70

E18d. 1Eo T EERXWIRICHRET SR AOMITIEAIZ,

M, — -80.70
O"b = =+ =

&
Z 25x%x20/6

= 9.69 kgf/mm>

7 : BRERE
U b iZ0otg (2.5 m)
h TV DEE (20 mw)

Z =1th
6

(2) FELAMRAS 3R

(1) DFERX0. EEXFRICRETZIAIT9. 69kelf/mn* TH D,
A (1.5Sm = 11, 4 kegf/mm* (SUS316 : 610°C) ) ICHART/HEL,
EEFROBEEIIREN D,
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4. 1.4 78— b AV MOREFM
OBV —MADPTIE, RIS —PMAZPMIZTHERETF
OEHBEELOHEBERD S,

r & o 2
- MR OMEL HE ¢ 26. 4mm ¢ 16. 4mm
ANE ¢ 22. 4mm G 12. 8mm
- HEHOBE R neE 0. 6mm 0. 4mm
NE 0. 6mm 0. 5mm

< BRI : 6 & 18 2=

FROBELOHBIZIXVRETLIHFOMEELL T, HEEo
PI— P AV NEDHEERNETOND, ZARELLEZ X
D, BEEI— P A MERLRABERL THEMT S 2 & THILT
AN FEET D, HEHOMBLTIE, FLEHRDPHESE WS &
BITE— XA AR AOERERZBDICED, 0B )S—k
ARDOREREHX ry B )S— A PMCHRELLS RS, =F
7o FEREEROEAML T, &R OB EHE W EICX 9 5 BB
My B N—hAMCHEREL/2E, RO /)X—hA
FOBEFEMmEL T, BT (2KRnHm) FEETD.

(1) S

OBRADEREHA
- BMEREIC L AWMEO S /S— M A N E OB
ELEBEIC L ST

- HBIT L BT

QA DM B
aN—hkA N : SUS3I6 MM AT L AH
TExy v : SUS316 R L A8
FRFr S : A% 718

BR.AAFN TS BEHDRICEHTET—FNENZD,
BRFAICEEBREDOKY SUSIL6 U AT L AMHELEES
TEEZE T2 7=
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@FF iR &
BORTMERBEBEEL, 0BIZA— A L OBREST
i3 UTFO&EOBEDRANBENRET 5.

PR R : MER) MK —FE &4
jiap

AE w7 : 55¢Cm

HRH : 1000w/cn
HBEERERSIRE

B b : 700°C

BEBAEELEE 830°C

(1 RIGHREERR > 7 HhEH )

@MIFE—RA >+

MK -MFELRBESEOELNZBHAREVCHEIC L ST E
— A REBEFERLE,
GEITETIV

AT CRW-ERALEE T ORI N— MA Y FOBWEFIL 2K
4, 1-2 ROE 4. 1-3 IZx=T,

(2) 5T 4 B
NEEBREREEHEFII- R ITFINASIIcED., 68
AN—FALMEBEHRETEHRAERDE, BITERE2SE
4, 1-81ZRT, 6B~ hACMCRETARAIL. FAEIC
HART/REL, 0BICNR—FAZ FORESEIRENS.

4,1,5 32—k A2 MRO—XOBREFM

SRIN—FMAY NI, BEOy BRI N—FA2 &R
I AP A RABENBEOREEZEZRNTIBEH TR
O—XZ&2REL TS,

OB N—FAFE, vBO—FARERKBD, R
O—XZMHEFRERAICRBELTNWS, ZNiE, 68> /58—
A ERAUOBEICRBND D ERUHEN - BEOE, o
BON—FrAPOTF@mAITS a7 RFEORKETS D F
AN AN — X Z2RETHE, 6RO NN— X NORBEEO
W ER272DTH2, RO—X&2 WA /)N— A2 O LR
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ERBLAEZLICLD, BEBETORLSEZFMT S I LAH
BEThH5B. |

B, BEOELIARNOD—-XOEEBREFMITOVTIREILEN
A AENENCEMNS, ZI2TH, BIAFE - BRIRBEREE
M REIStE2¥— BEIZENPLEARTEEDE.
(B EEEEE | BRETANI—AHFOREBERER 4 (Y
ER) —WETHE IR —) YEEAT S,

(D FEMANE

Q— K71 D HIBR

@ T & D HI R

@7 U —-TEFBEOHIR
@ K T 5% 1

(2) SEAm &4

i 12

W ERLETFHNERDEIKMERERET S, TR, 2>
N—FrALNOREFIMTAHNEIHI - A MOBEES
teEERT 5,

OMH
SUS316MAAT L AM

(3) B RS R

A RER 4 1-9~FK 4 1-12 1R Y. REHHRZWITNS 1
TTHY., a2N—F A RO—XOR2EFRTZND,
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F4.1-1 SUS 31 6 0fpeaes
B OB 02WHh Sy)  |BFEEHRE Sn)
() (kgf/mm®) (kgf/mm*)
427 12, 37 [1.11
454 12. 23 11. 04
482 12. 16 10. 90
510 12. 02 10. 83
538 [1. 95 10. 76
565 11. 74 10. 19
293 11. 60 8. 72
621 11. 53 6. 89
648 I1.39 5. 20
676 11. 11 3. 79
704 10. 75 2. 88

F41-2 SUS316MHYRT L AHOMERE
m B SIE®Z (Su 0. 28Mt 7 (Sy) |FEEIHEE Sm
(T) (kgf/mm®) (kgf/mm®) (kgf/mm?)
RT 76. 1 65. 2 38.1
400 62. 2 54. 2 311
200 52.9 1.7 26. 5
600 34. 8 29. 8 17. 4
650 29. 7 25. 7 14,9
700 25.0 21. 6 12. 5
800 18. 0 15.0 9. 0
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#41-3 HE & & AN B £ 0 WK A FMEERE (1 /S 6 )
(B kef/mm®)
WEnikae | EEIELGRR ERE | TSR/ XILER RS | RO
$ F H5 M EEEE: WA W
HOERRE . .
Pm PL Pb Pm PL Pb Pm PL =1
: ] S HE FRE SLE Wi S
AmbER | O 0.14 0.02 0.00 0.00
0.00 -0.02
MR +037 | *=037 +123 | *+1.23
DA -0.04 014 0.02 0.37 0.37 0.00 0.00 1.23 1.23
0.00 -002 | -037 | -0.37 -123 | -1.23
-0.04
Pm 0.14 0.00
0.00
oL+Eh -0.04 () 0.16 (P) 0.00
0,00 (4}) 0.2 (4} )
PLAPAG -0.04 () 0.53 0.49 1.23 1.23
0.00 (48 ~-0.21 -0.25 -1.23 -1.23
) LB HHE
TE 4@
o [E S i (GEERE 350 °C) :
LSS OESE Ik AigE FELHHwS sRETH
Pm{PL) 0.18 128 (Sm) 0.02
Pm{PL)+Ph 0.20 18.2 (1.55m) 0.02
Pm(PL)+Pb+Q 1.27 384 (3Sm) 0.04

010-66 OTPENL ONI
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#®41-3 £ & K& AN FH OB o B h T MEBEE (2 / 6 )
_ (BT kef/mm’)
EERIkEE | BHEGRRS FEEE | TVRSVA/ZILER SHEmREHE | fERGHA
£ g 5 @ AR B A M W 5 M
i ADRE . Q )
Pm PL Ph Pm PL Pb Pm PL Pb
k] S T S HiE S
ampEsn | O 0.14 002 0.00 0.00
0.00 -0.02
ERRiER +037 | +037 +123 | +1.23
- -0.04 014 0.02 0.37 0.37 0.00 0.00 1.23 1.23
0.00 -002 | -0.37 | -037 -123 | -1.23
-0.04
Pm 0.14 0.00
0.00
oLePh -0.04 (A) 0.16 (F9) 0,00
0.00 (44) 0.12 (%)
PLAPHQ -0.04 (P4) 0.53 0.49 1.23 1.23
0.00 (4}) -0.21 -0.25 -1.23 -1.23
%) LEE : W
TE: : A1
R B EE ff (EREEEE 350 °C)
L w0kt ] F N3RS B L T BSiE e
Pm(PL) 0.18 12.8 (Sm) 0.02
Pm(PL)+Pb 0.20 19.2 (1.5Sm) 0.02
Pm(PL+Pb+Q 1.27 384 (3Sm) 0.04

010-66 OTPENL ONI
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#4.1-3 £ & A EH B o R H FEMHEKE R (3 S 6 )
. (BAAE kef/mm?)
Binikae | BEEERR HEMEE | TRV R/ XIER TSR | fEFECREA
2 & A W A B A ®| B A M
e hORE ] Q ] Q Q
Pm PL Pb Pm PL Pb Pm PL Pb
M@ 48] : A @ N HmE
AdHES | OO 0.14 002 0.00 0.00
0.00 -0.02
325 g v +0.37 | +037 +123 | £123
- -0.04 014 0.02 0.37 0.37 0.00 0.00 1.23 1.23
0.00 -002 | -0.37 | -0.37 -1.23 | -1.23
-0.04
Pm 0.14 0.00
0.00
~-0.04 (IN) 0.16 (P9
PL+Pb . 0.00
0.00 (51) 0.12 (54)
BLHPbEQ -004 () 0.53 0.49 1.23 1.28
0.00 (41 ~0.21 -0.25 -1.23 -1.23
*) EER A =
TE:SE
% ST GEHEERE 350 °C)
B AR EMFEE v lita HEGHTHE St
Pm(PL) 0.18 12.8 (Sm) 0.02
Pm(PL)}+Pb 0.20 19.2 (1.5Sm) 0.02
Pm(PLM+Pb+Q 1.27 384 (3Sm) 0.04
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H41-3 K & K N BH K 0K h FTHEERE (4 6 )
| (B kgf/mm?)
EERIKHE —KAHERERD FHRGIE | TR RS R SHERFEE | ERH
£ F F M A B 5 m B A5 M
BHOER . .
Pm PL Ph Pm PL Pb Pm PL Pb
HE & ME 4 HE W S E
ammEn | O 0.16 0.02 0.00 0.00
0.00 -0.02
EER +055 | +055 +181 | +1.81
- -0.04 016 0.02 0.55 0.55 0.00 0.00 1.81 1.81
0.00 -002 | ~055 | -0.55 -181 | -1.81
-0.04
Pm 0.16 0.00
0.00
BLAPD - -004 (R) 0.18 (A1) 0.00
0.00 (5} 0.14 (41) )
PLPbQ -0.04 () 0.73 0.69 1.81 1.81
0.00 (#}) -0.37 0.41 -1.81 -1.81
*) EE W
TE : 4
W O ST M (GHERE 350 °C)
el vd0Y - 5| I HihE BRIl et
Pm(PL) 0.20 12.8 (Sm) 0.02
Pm(PL)+Pb 0.22 19.2 (1.5Sm) 0.02
Pm(PL}+Pb+Q 1.85 38.4 (3Sm) 0.05

010-66 OT¥6NL ONI
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#4.1-3 & H N EOm o h FEE R (5 6 )
' (BiHT kgf/mm?)
BEL IR — AN RERLD FHEMIE | TS A/ RN STERSHY | GERIGEA
¥ F A H A @A F M| B A @A
BAOERE , a ) Q
Pm PL Pb Pm PL Pb Pm PL Pb
' A HmE ' A SmE M m
ampEn | 0% 0.16 0.02 0.00 0.00
0.00 -0.02
EHME +055 | +055 +181 | *+1.81
EhDas -0.04 016 0.02 0.55 0.55 0.00 0.00 1.81 1.81
0.00 -002 | -055 | -055 -1.81 | -1.81
-0.04
Pm 0.16 0.00
0.00 '
BLsPE -0.04 (A1) 0.18 (M) 0.00
0.00 (#+) 0.14 (5}) )
PP -0.04 () 0.73 0.69 1.81 1.81
0.00 (4}) -037 | o041 -1.81 | -1.81
¥) FEE: A
TE : 4|
% B SF {6 (GRERE 350 °C)
G ATESDEE i AIegeE FEGHhikS SRt
Pm(PL) 0.20 128 (Sm) 0.02
Pm(PL)+Pb 0.22 19.2 (1.5Sm) 0.02
Pm(PL}+Pb+Q 1.85 384 (35m) 0.05

010-66 OTPGNL ONI



— 08¢ —

74, 1-3 E a4 E B o HFEHEER (6 / 6 )
: (BAE kgf/mm?)
BERREE | —XSHHFREREAD FHERE | TSR/ XIER STMHESHY | fERAGKHR
x g F M M B A | qM A @\
HHOEE . Q . Q
Pm PL Pb Pm PL Pb Pm PL Pb
AN S E A& 5 E P[] Pl
ampEn | O 0.16 002 0.00 0.00
0.00 -0.02
ER +055 | 055 +181 | %181
- -0.04 016 0.02 0.55 0.55 000 0.00 1.81 1.81
0.00 -002 | -055 | -055 -1.81 ~1.81
-0.04
Pm 0.16 0.00
0.00
BL+P ~0.04 (A7) 0.18 (A) 0.00
0.00 (#}) 0.14 (5) )
PLPHAQ -0.04 () 0.73 0.69 1.81 1.81
0.00 (44) ~-0.37 0.41 -1.81 -1.81
*) FEB: Al
TE : 4tE
i ST (GEEREE 350 °C)
IS MiEE i ERE HEISH5EE BeEtEE
Pm(PL) 0.20 12.8 (Sm) 0.02
Pm{PL)+Pb 0.22 19.2 (1.5Sm) 0.02
Pm(PL}+Pb+Q 1.85 384 (3Sm) 0.05

010-66 OT¥P6NL ONI



— IS¢ —

74 1-4 £ & &K 4 & B o K N F M OE R (1 /6 )
(BT kef/mm?)
JBIRIKAE BEEEE FlAIE | TSRS AN -SSR eY ST{MhREHA {E B #HA
A B F m L
HAHOERE ' Q
Pm PL Pb Pm PL Pb
RNl - 51 E AT SNE
R E +0.24 +0.24 +0.79 +0.79
EEEETER 043 -0.15 0.95 -0.95
BEEEMAIYLTE 0.00 0.00
- 0.00 0.67 0.09 1.74 -0.16
i 0.19 -0.39 0.16 -1.74
Pm 0.00 0.00
PL+Pb 0.00 0.00
PLPDQ 0.67 0.09 1.74 -0.16
0.19 -0.39 0.16 -1.74
O T i GHMEiIRE 350°C)
IS HBRSOES GRS AL RS et
P(PL) 0.00 12.8 (Sm) 0.00
Pm(PL)+Pb 0.00 19.2 (1.5Sm) 0.00
Pm{PL+Pb+Q 1.74 384 (35m) 0.05

010-66 OTFGNL IONI



B4 R e KA E OB N FEERERE (2 /6)

- g5¢ —

_ (BALE kgf/mm?)
TEERIKAE B EIRRE EMAEME | TSRS —SuNEESE {1 B A {58 A S A
B B F [ WA =
[rS ,,
AN RH Pm PL Pm PL g
HE 58 AE L]
ErhiaE +0.24 +0.24 +0.79 +0.79
EAEEETER 043 -0.15 0.95 -0.95
EAEMATYLY 2 -1.92 192
0.67 0.09 -0.18 1.76
HADEE 7
0.19 -0.39 -1.76 0.18
Pm 0.00 0.00
0.00
PL+Pb 0.00
PL4P+Q 0.67 0.09 -0.18 1.76
0.19 -0.39 -1.76 0.18
M T M (BMERE 350 °C)
EhEnEE el il T RETHE
Pm(PL) 0.00 128 (Sm) 0.00
Pm(PL)+Pb 0.00 19.2 (1.58m) 0.00
Pm{PL)+Pb+Q 195 38.4 (35m) 0.06

0T0-66 OTFGNL ONC




— €52 —

#=4.1-4 £ & K A & OB o K B FmE R (3 /6 )
(B kgf/mm?)
EERIRAE BRIEIR R T | TSRS AN - VEESE i i F skt
B B F @ WA A
ERORE Pm PL Pb Pm PL Pb @
AE #1m R 4 E
R +0.24 +0.24 +0.79 +0.79
EENEETRER 0.43 -0.15 0.95 ~0.95
EaHATYLTE -6.26 6.26
DA 0.67 0.09 -4.52 6.10
0.19 -0.39 -6.10 452
Pm 0.00 0.00
PL+Pb 0.00 0.00
PLAPbQ 0.67 0.09 -4,52 6.10
0.19 -0.39 -6.10 452
M E 5T @ (GHMEE 350 °C)
FEhEsniEsg el v HFERIRS REtH
Pm(PL) 0.00 12.8 (Sm) 0.00
Pm(PL)+Pb 0.00 19.2 (1.5Sm) 0.00
Pm(PL}+Pb+Q 6.29 384 (3Sm) 0.17

010-66 OT¥ENL ONI
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#i1-4 B & K A B B o K h BMEE R (4 6 )
(BT kef/mm?)
BIRINAE —RAHFFERD FEmEE | TURSYAR/IL S VEESE ST B A R
: A B & m WA @\
EAOEE Q
Pm PL Pb Pm PL Pb
AE ANl AE S\
e +0.32 +0.32 +1.07 +1.07
EAIMEETER 054 -0.18 1.19 -1.19
EREATYLTE 0.00 0.00
0.86 0.1 226 -0.12
BHOEE 4 0.1
0.22 -0.50 0.12 -2.26
Pm 0.00 0.00
PL+Pb 0.00 0.00
PLPDHQ 0.86 0.14 226 -0.12
0.22 -0.50 0.12 -2.26
B & B i (BRMERMEE 350 °C)
s DiES oAl A NES RETLE
Pm(PL) 0.00 12.8 (Sm) 0.00
Pm(PL)+Pb 0.00 18.2 (1.55m) 0.00
Pm{PL*Pb+Q 226 38.4 (35m) 0.06

010-66 OTF6NL ONI
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=414 # & K K & 5 o K h FME B (5 / 6 )
_ (B kef/mm?)
EERIK A — R RER D FHENE | TSV A/ RN =S G ESE ST B HA {55 Fch i
BB # @/ WA M|
IEHOER Q
Pm PL Pb Pm PL. Pb
AE Cani] ATE L&
EhigmE +0.32 =+0.32 +1.07 +1.07
BB ETES 0.54 ~-0.18 1.19 -1.19
BEEAT T E -1.92 192
. . 0.3 1.80
——— 0.86 0.14 4
0.22 -0.50 -1.80 -0.34
Pm 0,00 0.00
PL+Pb 0.00 0.00
PL+Pb+Q 0.86 0.14 0.34 1.80
0.22 -0.50 -1.80 -0.34
MO B BRHMEE 350 °C)
A ENiEE IS FEBAEE By gas
Pm{PL) 0.00 12.8 (Sm) 0.00
Pm(PL+Ph 0.00 19.2 (1.55m) 0.00
Pm(PL)}+Pb+Q 2.02 38.4 (35m) 0.06

010-66 0TPENL ONI
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HL1-4 # & K A W o B H B MEE R (6 6 )
(B4 kegf/mm)
IR EE — RS TRERD FHMERIE | TSR/ RN =Ty B ST ST {mEEHA AR
A B F m WA @O
EHOREE Q
Pm PL Pb Pm PL Pb
A @ FMImE S|
EmEE +0.32 +0.32 +1.07 +1.07
EEAEETER 0.54 -0.18 1.18 -1.19
ESHAT)LTE -6.26 6.26
0.8 ) -4.0 1
BHOE 8 014 400 6.14
0.22 -0.50 -6.14 4,00
Pm 0.00 0.00
PL+Pb 0.00 0.00
PLPb+Q 0.86 0.14 -4.00 6.14
0.22 -0.50 -6.14 4.00
W OE BT ff (FRMRE 350 °C)
el Y c L] [GhEs Bl sREHH
Pm(PL) 0.00 128 (Sm) 0.00
Pm(PL)+Pb 0.00 19.2 (1.58m) 0.00
Pm(PL}+Pb+Q 6.36 38.4 (3Sm) 0.17

010-66 OTPBNL ONI



®al5 £ &5 K N H B oS N W MEER (1S 6 )

010-66 OTPENL INI

— 182 —

{B4E kef/mm?)
JEERIK AR B ERE FHBALE | SRR SvRE R illis3-t fE R
B A A "’ B} A @A
BHDOEREER Q Q
Pm PL Pb* Pm PL Pb
Am AN A 5@
.18 - ' '
WEEEAR 0.15 4 ' 0.00 0.00
-1.94
EEEREE ~-5.92 5.92 ~5.92 592
HmAEEBREE 0.00 0.00 0.00 0.00
=R . ' 067 +0.67 +223 +2.23
BRI &5/ TR ~13.39 1339 : -4.02 4.02
&RA
- 015 1.94 -18.64 19.98 0.0 000 -1.7 12,17
-1.94 -19.98 18.64 -12.17 7.7
Pm 0.15 ' 0.00
209 (FD)
PL+Pb 0.00
: -1.79 (4 _
PL+PbQ -16.55 18,19 -7.71. 1217
_ -17.89 16.85 -12.17 7.71
*) bB A
TE: . Am
WO FY i GHERE 480°C)
GRS OER 7Sy a L e S T st
Pm(PL) 0.15 274 (Sm) - 0.0
Pm(PL+Pb 2.09 411 (1.5Sm) 0.06
Pm{(PL}*Pb+Q 18.19 49.9 (sq)* 0.37

T B e 0) B E S350 Cl= BT H0.2%M0 H(Sy) BO L HIBEZERL =,



—8S¢ —

=L1-5 & & K N B W o B HFEMEEE (2 6 )
(B4 kef/mm?)
BIRik g SR FHEE | R SURER Bl fERSH
H B A [\ B A &
& ADRE Pm PL Pb* a Pm PL Pb “
A@E ANE] A& SE
mEHEH 0.15 1.94 0.00 0.00
-1.94
HEEEEE -5.92 592 ~-592 5.93
AR REE 0.00 0.00 0.00 0.00
EdhfE +0.67 +0.67 +2.23 +2.23
LS AL -13.39 13.39 -402 402
RH
- 015 1.94 ~18.64 19.98 0.00 0.00 -1.71 1217
-1.94 -19.98 18.64 ~12.17 7.71
Pm 0.15 0.00
— 209 (M) 0.00
-1.79 (41 )
PLAPb+Q -16.55 18.19 7.7 12.17
-17.89 16.85 ~12.17 7.71
%) EER N ~
T : 4@
M E 5T f GHERE 480°C)
I BRSO ALt B bt b ERETEL
Pm(PL) 0.15 274 (Sm) 0.01
 Pm{PL}+Ph 2.08 41.1 (1.55m) 0.06
Pm(PL)+Pb+Q 18.19 49.9 (5q)* 0.37

- Bl e 0 m E £350°CI= BT B0 2%m N (Sy) ED F BB ER L,

0T0-66 OT¥V6NL ONI



%415 £ & K S B B OO K N T MEE R (8 / 6 )

— 682 —

010-66 OI¥6NL INI

(B4 kef/mm?)
TEERIKEE H R Einhy FHMERE | s SURE ‘ ‘ Eafiliegt {5 R H
A A & [ : WA M|
SHDREA Q Q
: Pm PL Pb* Pm PL Pb
o AT L4aT] , A AT
AESESR ' 0.15 194 0.00 0.00
-1.94
FEEEE -5.92 | 5.92 -5.92 592
WARREE 0.00 0.00 0.00 0.00
EHEE +0.67 +0.67 +2.23 +223
prifza i o el WAL : _ -
= 13.39 13.39 402 402
DA 015 . 194 -18.64 19.98 0.00 . 0.00 -1.71 12.17
-1.94 -19.98 18.64 -12.17 1.72
Pm 0.15 0.00
oL+Ph 209 (A} 0.00
-1.79 (4} '
-16.55 18.19 1.1 12,17
PL+Pb+Q
-17.89 16.85 -12.17 7.71
%) FE WA =
TER : 9@
@ 5T ffi (GRMREE 480°C) '
IEHBRE0ESE : AL e Eizirals BREtH
Pm(PL) 0.15 274 (Sm) 0.01
Pm{PL)+Ph 2.09 411 (1.55m) 0.06
Pm{PL}+Pb+Q 18.19 489 (Sq)* 0.37
. e eI L0 B e £350°Cl= 3517 50.2%70 71(Sy) B O £ HIEZ AL =, -




— 092 —

#®L1-5 KB & &K A B OB o B K B E B (4 / 6 )
(B4 kgf/mm?)
SERRIK B — KRB RERLD FHMEAE | bR/ VRS 4G B 2 5= 40
A B & M| B A ™M
el )45 . Q
Pm PL Pb* Pm PL Pb
ME 5\ AE s
BEEEAH 0189 245 0.00 0.00
~2.45
EEEREE -1.75 7.75 -7.75 775
WAEREE 0.00 0.00 0.00 0.00
EehiEE +0.94 . +094 +3.12 +3.12
ig%ﬁﬁ':*é’ Yoka -14.02 14,02 -4.22 422
— 019 245 -20.83 2271 0.00 0.00 -8.85 15.09
-2.45 -22.71 20.83 ~15.00 8.85
Pm .19 0.00
264 {A)
PL+Pb 0.00
-2.26 (41)
PLAPbAQ -18.19 20.45 -8.35 15.09
-2007 18.57 -15.09 8.85
%) FE AR
TE : A\
i R FF O GHERE 515°C)
BRSO EE EAaE A RS ®Etke
Pm{PL) 0.19 251 (Sm) 0.01
Pm(PL)+Pb 2.64 37.6 (1.55m) 0.08
Pm{PL)+Pb+Q 20.45 478 (Sq)* 043

i ke L 0 5 £350°C =B 11 B0 2% 1(Sy) B O T BER L,

010-66 OIF6NL ON[
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T B L e L0 BE £350°CIC B T 0251 N (Sy) B EHIEE ML iz,

4. 1-5 £ & #H A B H o i A FEFEME B 5 / 6 )
' (B {5 kgf/mm?)
EERIREE —RAHMRERD | FMEMKE | PR/ URE B iiliza: {3 F e
A B A [ : A [
HEHORE : Q
Pm PL Pb” Pm PL Pb
AT LNl AE S E
f%fmlzj: 0.19 245 0.00 0.00
-2.45
EEEREE -7.75 175 -1.75 7.75
EAGREES 0.00 0.00 0.00 0.00
ZEgRfA®R +0.94 +0.94 +3.12 +3.12
EEHRIZRE/ R 14,02 14.02 422 422
RAh
T 048 245 -20.83 22.71 0,00 0.00 -8.85 15.09
. -245 -22.71 20.83 -15.09 8.85
Pm 0.19 0.00
264 (A)
PL+Pb 0.00
-2.26 (44)
-18.19 2045 -8.85 15.09
PL+Pb+Q
: -20.07 1857 -15.09 8.85
%) BB AR = =
TE: b ]
g FF i GHERRE 515°C) \
shiEEniEE LT e e v £ gnd
Pm(PL) 0.19 25.1 (Sm) 0.01
Pm{PL)+Pb 2.64 37.6 {1.5Sm) 0.08
Pm{PLHPb+Q 20.45 478 (sq)= 0.43

010-66 OTPENL INI
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#L1-5 B & @& A4 #H B o i h R MOE R (6 6 )
(BT kgf/mm?)
TEERREE — A FER LD FEEE | DR/ vRER Rt {ERAEEA
BB A5 ™ WA M
RADREE ' Q
Pm PL Pb* Pm PL Pb
R PAsT] A& AN
245
mHIEEA 0.19 0.00 0.00
-2.45
EEEREE -1.75 7.75 -1.15 7.75
A EREE 0.00 0.00 0.00 0.00
R -+0.94 +0.94 +3.12 +3.12
AEARIC&D R -14.02 14.02 ~422 422
RA
- 019 2.45 -20.83 22.71 0,00 0.00 -8.85 15.09
-2.45 ~22.71 20.83 -15.09 8.85
Pm 0.19 0.00
2684 ()
PL+Pb 0.00
-226 (#4)
PLPb+Q -18.19 2045 -885 15.09
-20.07 18.57 ~15.09 8.85
%) LI AW = =
FEx : 4| i
M FF I (BPERE 515°C)
L AdEniESs v b e Rt his RETH
Pm(PL) 0.19 251 (Sm) 001
Pm(PL)+Pb 2.64 37.6 (1.55m) 0.08
Pm(PL)}+Pb+Q 20.45 478 (Sq) % 043

i Hak e 0 m &350 Cl— 1T 0250 5 (5y) B0 TR TRER L -,

010-66 OIF6NL JNP
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#41-6 £ & &E& N B W oK o FM@MBER (L S 6 )
: ' (B4 kef/mm?)
FEARIRAE BB SHERE | NUFIDTAYR—SuEEETH ST B KA ERMH
| = I R WA W
mHORR
Pm PL Pb Pm PL Pb
AE SVE A S|
EEREE -5.70 570 -5.70 570
BHIAE +0.04 +0.04 +0.13 +0.13
EA ST o011 | - -004 0.24 ~0.24
EAREE 0.13 045 -0.53 0.53
BEWMATYLTE 0.00 0.00
, -5.42 6.15 -5.86 6.12
BhOEE
~5.50 6.07 -6.12 5.86
" Pm 0.00 - 000
PL+Pb 0.00 0.00
PL+Pb+Q -5.42 6.15 -5.86 6.12
-5.50 6.07 -6.12 5.86
W OFE BT i (FRMREE 610°C)
5 S NiER s hiEs AL EE Rttt
Pm(PL) 0.00 7.6 (Sm) 0.00
Pm{PL)+Pb 0.00 114 {15Sm) 0.00
Pm(PL)+Pb+Q 6.15 122 (Sq)® 0.51

T S L 0 5 =350°CI= B T H0.2%M J3(Sy) B T HEZ L =,

0T0-66 OTPENL INI
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X DA MEh L 0010 8 £350°CI= 517 50 2% FSy) BEO EHBE R L.,

#L1-6 B o & N H W o B H FHEEBR (2 6 )
(B{Y kgf/mm?)
EL TRV B RIS FMEBIE | NURYLT AR =Sy SIS Realiilisa-t] S A
R A A |\ WA @A
B ADEE Pm PL Pb Pm PL Pb 9
M SATE NE ANl
EREEE -5.70 5.70 -5.7 5.7
EghiE =+0.04 +0.04 +0.13 4013
ESEBETER 0.11 -0.04 0.24 -0.24
EaRnEE 013 0.45 -0.53 0.53
ESATYLSE -0.01 0.01
EADa -542 6.15 -5.87 6.13
-5.50 6.07 -6.13 587
Pm 0.00 0.00
PL+Pb 0.00 0.00
PL+Pb+Q ~5.42 6.15 -5.87 613
-5.50 6.07 -6.13 5.87
54 5 ¥ ffi (GYfiRAE 610°C)
SO EE IEhiEs BEEhEE FZEthe
Pm(PL) 0.00 76 (Sm) 0.00
Pm(PL)+Pb 0.00 114 (1.55m) 0.00
Pm(PL+Pb+Q 6.15 122 (g% 0.51

0T0-66 OT¥BNL IN
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#z41-6 £ & & 4 ¥ o K K FMEE R (3 /6 )
(BAfE kegf/mm?)
BERINAE 1 EE R A FHEEE | AR TAYRE—SuERER B aliilis:t TERRES
B A A m WA M
il ES
BAKE Pm PL Pb Pm PL Pb g
AiE S| A Sh@E
EEEREE -5.70 5.70 -5.7 5.7
EHAER +0.04 +0.04 +0.13 +0.13
EeHsETER 0.11 . -0.04 0.24 -0.24
EEENREE 0.13 0.45 -0.53 0.53
BEHMATULTE ~0.03 6,03
: -542 6.15 -5.89 6.15
hoEs
-5.50 6.07 -6.15 5.89
Pm 0.00 0.00
PL+Pb 0.00 0.00
PL+Pb+Q —5.42 6.15 -5.89 6.15
-5.50 6.07 -6.15 5.89
M O F i GHEERE 610°C)
IR HsREDIESR EHEE HFEENES BEtie
Pm{PL} 0.00 7.8 (Sm) 0.00
Pm(PL+Pb 0.00 11.4 {1.55m) 0.00
Pm(PL}Pb+Q 6.15 122 (so)® 0.51

X B A ME a0 B C350°Cl= 5 17 502540 NGy) EQ T HIEZ L =,

0T0-66 0TV6NL NP



#L1-6 B & &K A H K o B H FEREE (4 6 )
(B kef/mm?)
BIRiKEE —RAEHM TR FHBME | ARSI AR —Su ST FT{H R HA A
H B 5 | B A MR
EHDRE Pm PL Pb @ Pm PL Pb 4
N S HE R -
HEEREE -7.26 7.26 -7.26 7.28
BEhf R - 40.06 =-0.06 +0.18 +0,18
ESHRETER 0.15 -0.06 0.32 -0.32
BEEHEEES 0.25 0.88 -1.02 1.02
[
v [(EEHBRATVLTE 000 . 0.00
[= >
|
~6.80 8.14 -7.18 8.14
HHOEE
-6.92 8.02 -8.14 7.78
Pm 0.00 0.00
PL+Ph 0.00 0.00
PL+Pb+Q ~6.80 8.14 -1.78 8.14
-6.92 8.02 -8.14 7.78
B E ST GHERE 695°C)
[GhREDIELE Ihhigs FEGAESE et
Pm(PL) 0.00 31 (Sm) 0.00
Pm(PL)+Pb 0.00 47 (1.5Sm) 0.00
Pm(PL)}+Pb+Q 8.14 119 (sg® 0.69

i DA e L O e Z350°CI= B 17 50.2%1 73 (Sy) B TR E RV,

010-66 OT¥BNL ONI
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#1-6 £ & #F N @ B o K M E R (5 7 6 )
' (B kef/mm?)
EERik R — KA RERD FMREEE | AR TAYR—SuBEESE ERaiisa:t {FRAHA
A A A = W A |
Ir )il
SAORA Pm PL Pb Pm PL Pb
NE 5| @ 5mE
HEREES -7.26 7.26 -7.26 7.26
s E +0.06 +0.06 +0.18 +0.18
ESIEETER 0.15 -0.08 0.32 -0.32
ESEEREE 0.25 0.88 -1.02 1,02
BEEEMATY T E -0.01 0.01
-6.80 8.14 -1.79 8.15
EAOEE
-6.92 8.02 -8.15 7.79
Pm 0.00 0.00
PL+Pb 0.00 0,00
-6.80 8.14 ~7.79 8.15
PL+Pb+Q
~6.92 8.02 -8.15 7.7%
o B FT @ GHERE 695°C)
IEhissniEE I 138 FRIEHES et
Pm(PL) 0.00 3.1 (Sm) 0.00
Pm{PL+Pb 0.00 47 (15Sm) 0.00
Pm{PL)+Pb+Q 8.15 118 (sq)# 0.69

F: AL ML 008 B £350°Cl= 85 11 %0.2%10 (Sy) B0 FHIEZ L =,

010-66 OTPGNL ONT
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®L16 £ & K A F O oK D REEEE (6 / 6)
(B kef/mm?)
JEERAK B —JnHIE RERD FHEARLE | /YR AYR =S g e iz -1 {SEAHA
A B k5 @\ WM A R\
Y ,. .
BAORH Pm PL Pb a - Pm PL Pb ¢
NE VASE] AmE i ac]
SEREEE ~7.26 7.26 ~7.25 7.26
iR =+0.06 +0.06 +0.18 =+0.18
EEHEETER 0.15 -0.06 0.32 -0.32
BEHEE= 0.25 0.88 -1.02 1.02
EAHATIYLTE -0.03 0.03
) -6.80 8.14 -7.81 8.17
W hOEE
-6.92 8.02 -817 7.81
Pm 0.00 0.00
PL+Pb 0.00 0.00
: -6.80 8.14 -7.81 8.17
PL+Pb+Q
-6.92 8.02 -8.17 7.81
B E O M GHERE 695°C)
IGHEE0iEsE o al e B Ina L SREbHe
Pm(PL) 0.00 3.1 (Sm) 0.00
Pm{PL+Pb 0.00 4.7 (1.58m) 0.00
Pm(PL*Pb+Q 8.17 119 (Sq) ' 0.69

i DM A L 0 R &350°Cl= B 1T B0.2%1 Sy) BO LHIEZ L=,

010-66 OTPGNL ONI
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4. 1-T

E A& &K NH B A FMESER (1 /7 6 )

(BAAsE kef/ mm?)
BERIREE EEIERE MR | LESuRER ERdliilicd: FEROH
¥ £ A M| A B #F @[ B A R
s = [A]
H0REA Pm PL Pb Pm PL Pb Pm PL Pb “
[P ST AiE S A L]
A E R 0.00 0.00 0.00 0.00
EBEREES ~4.96 4.73 -4.96 473
mAEEEE 0.00 0.00 000 |. ooo
Ak _ -
L139RE R H 1.25 1.25 0.38 0.38
HOEE 0.00 0.00 -6.21 5.98 0.00 0.00 -5.34 5.11
Pm 0.00 0.00
PL+Pb 0.00 0.00
PL+Pb+Q -6.21 5.98 -5.34 5.11
®OE M (EMEEE 610°C)
FhshsmiEE WS HFERHES EREtiE
Pm(PL) 0.00 7.6 (Sm) 0.00
Pm(PL+Pb 0.00 114 (1.55m) 0.00
Pm(PL#+Pb+Q 6.21 122 (3q)* 0.51
LML 0 B E £350°Cl= 5 T B0.2%1 J1(Sy) B0 L IE% AL =,

010-66 OIFPENL ONI



— 0.2 —

=4 1-7 £ & & 4N H B O B H O MOE R (2 /6 )
' (B3 kgf/mm?)
TEERIR AR B EIRhT A E R/ SN ER ST A 4R R chig
2 £ 5 @ M B 5 | WA M
EAORE Pm PL - Pb Q Pm Pb Pm PL Pb
AE ¥ E 2] Nnm\ AE Fm

AEFEED 0.00 0.00 0.00 0.00
EEREE -4.96 473 -496 473
mﬁrﬂé‘ﬁﬁiﬁ 0.00 0.00 0.00 0.00
ErhfERICKk _ _
27 B R 5 1.25 1.25 0.38 0.38
HADEE 0,00 0.00 -6.21 5.98 0.00 0.00 ~5.34 5.11

Pm 0.00 0.00

PL+Pb 0.00 0.00

PL+Pb+Q ~6.21 5.98 ~5.34 5.1
i ST i (GRERE 610°C)

[GAESOES PR At FEGHEE et

Pm(PL) 0.00 7.6 (Sm) 0.00

Pm(PL)+Pb 0.00 114 (1.55m) 0,00

Pm(PL}+Pb+Q 6.21 122 (Sq) = 0.51

T HeA eI BN L 00 1 L350 Cl—35 17 H0.2%0m (Sy) RO LA ERIL =,

0T0-66 OTPENL ONT
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T K B A HMNE B O R T FMEER (3 /6 )

0T0-66 OTPGNL INC

(B kef/mm®)
JEER K E PG R T FMEAIE | EERAURED : ST EFHE fERAE
¥ B A M A B 5 M @ A m
e a (2]
E RE Pm PL Pb 2 Pm PL Pb “ Pm PL Pb a
' AN x| AT Sm I Yt
WEIHER 0.00 0.00 0.00 0.00
EEHREE ~4.96 473 -4.96 473
EHEEEEE 0.00 0.00 0.00 0.00
Ak - _
Z a4 1.25 1.25 0.38 0.38
EhoEs 0.00 - 0.00 -6.21 5.98 0.00 0.00 -5.34 511
Pm 0.00 | o000
PL+Pb 000 - ‘ 0.00
PLHPb+Q -6.21 5.98 -5.34 5.11

B OE T (FMERE 610°C)

IR AT OIS W JIEAE FELEE AT
Pm(PL) 0.00 7.6 (Sm) 0.00
Pm(PL)+Pb 000 11.4 (1.58m) 0.00
Pm(PLM+Pb+Q 6.21 122 (52 0.51

E: B eI E L0 B £350°CI= B [T 50,250 H(Sy) B O EFIRE AL =,



L —

FL1-T £ S KA H 0 E N T EERE (4 6 )
: : (B 47 kegf/mm?)
EERK g — A RERL FMiIE | EER/SVRES Raliisd:t fi£ FA4HA
£ F F R A B 5 [\ ® A @A
IEADEE Q
Pm PL Pb Pm PL Pb Pm PL Pb
AHE ShE HE SVE HNE S

A EH 0.00 0.00 | 0.00 0.00
GEEEREE -632 | 602 ~632 | 6.02
EHAMBEE 0.00 0.00 0.00 0.00
fjﬂgﬂg;"tﬁ -174 | 174 -055 | 055
et at/pR=d 0.00 0.00 -8.06 7.76 0.00 6.00 -6.87 6.57

Pm 0.00 0.00

PL+Pb 0.00 0.00

PL+Pb+Q -8.08 7.76 -6.87 6.57
OB ST i (FRERE 695°C)

TG NSRS DIEE higE B Sy A L e ettt

Pm{PL) 0.00 31 (Sm) 0.00

Pm(PL)}+Pb 0.00 47 (15Sm) 0.00

Pm(PL)+Pb+Q 8.06 119 (sq® 0.68

L keI E 1L 00k £350°CI (7 502508 NSy) B F R BE L,

0T0-66 OTPENL ONI



—8Lla —

#E41-T Aom OB o B oH MmO B (5 / 6 )
. . ‘ (BA4EL kef/mm?)
BERE | —RANHRERD EEL SR ALt il
PR A A A A W 5 "
ERORE PL Pb Pm | PL | Pb Pm PL Pb a
L3N] HE ] I Sm@

mEEE D 0.00 0.00 0.00 0.00
EEEREE -6.32 6.02 -6.32 6.02
HAERES 0.00 0.00 0.00 0.00
pigiii b _ -
g ienmg 1.74 1.74 0.55 0.55
BhOEs 0.00 0.00 -8.06 7.76 0.00 0.00 ~6.87 6.57

Pm 0.00 0.00

PL+Pb 0.00 0.00

PL+Pb+Q -8.06 7.76 -6.87 6.57
% & 5F ff GEMIEE 695°C) :

IE S0 Tt RGOS HETE

Pm(PL) 0.00 3.1 (Sm)

Pm(PL)+Pb 0.00 47 (1.58m)

Pm(PL}+Pb+Q 8.06 11.9 (5q)™

¥ iR ER L 0D 5 fE &350 CI=8 17 50.2%M J1(Sy) B E I EZ FHL =,

010-66 OTPBNL INT
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#4. 1-1 E &5 &K AN B B o B H F M OEE (6 / 6 )
: (B kef/mm?)
BER kA — X nHs R FHEEE | LERSURER SR B HA ERAER
¥ 28 A A H B A [ I
EHORE : Q - :
Pm PL Pb Pm PL Pb Pm Pb
A Sm W& S\ E 22 Ji:1) Ea8i)
A ER 0.00 0.00 0.00 0.00
BEREE -6.32 6.02 -6.32 6.02
HERREES 0.00 0.00 0.00 0.00
pr B _ _
BIVRER 1.74 1.74 0.55 055
eyl ok 0.00 0.00 ~-8.06 7.76 0.00 0.00 ~-6.87 6.57
Pm 0.00 0.00
PL+Pb 0.00 0.00
PL+Pb+Q -8.06 7.78 -6.87 6.57
i B GHERE 695°C)
i E0EE g a kb BB RS FREHEE
Pm(PL) 0.00 3.1 (Sm) 0.00
Pm{PL)+Pb 0.00 47 (155m) 0.00
Pm(PL}+Pb+Q 8.06 119 (sq)#% 0.68

X LM B 00 m E £350°Cl=B 17 50.2%T1 71(Sy) B0 I B Z L=,

0T0-66 OIP6NL ONT
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#4.1-8 a8 b A2 N ORBEFEMALR

BEn s Hits |f0 S [mE HESEEH|FEE R
N (kg/mm?) |(ke/mm?) |(ke/mm®) |(ke/mm?)  |(kg/mm?)
ey T 13.1 1.58 3.47 18.2 355 052
BE [RE-AEEEGA 146 0.26 0.57 155 355 0.44
BER R '
TRy T 8.23 0.31 0.67 9.21 515 0.18
FEEw 5 14.6 2.32 347 20.4 21.6 0.95
ig‘ﬁﬁ RNE-N TR 158 0.38 0.57 16.8 216 0.78
LA _ ) :
NEEEDPA 8.23 045 0.67 9.35 51.5 0.19
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& 4.1-9 DERH Y ZO—KIEN O RFMmRSE

(kg/mm?*)
IHEISOEE | Bh®RX FRINHRE AR E
B® |Pm(PL) 0. 089 4. 30 0.03
w (Sm)
£
#s |Pm(PL) +Pb 0. 940 6. 45 0. 15
e : (1. 5Sm)
Pm{(PL) +Pb+9Q 3. 583 12. 00 0. 30
(Sa)
& |Pm{PL) 0.112 [. 586 0. 08
& (Sm)
3%‘\'
it |Pm(PL) +Pb 1. 194 2. 34 0.52
(=3 (1.5Sm)
Pm(PL) +Pb+@Q 3. 966 11. 50 0. 35
: (Sq)
x 4. 1-10 DRI 7 O EEF M S
(kg/mm*)
WHMEH ERERES FRERHE
B R 0. 017 0.128 0.13
ERBORE R 0.021 0.123 0.18
B2

—276—
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4. 1-11 DEIRESY 7 OO A O HI bR 54l 5 R
HHE EXETE ill BR {E FEHHE

£ m| 0.000029 0. 01 0.01
& |
=
Ble n + b| 0.00092 0.02 0. 05
= | (%)
FF

S nf 3,59 17. 1 0.21

(kg/mm?) (3Sm)

R sk _E

£ m| 0.000032 0.01 0.01
i@ | %) |
JE ‘
e m + bl 0.00093 0.02 0. 05
1t | (%)
15

S n 3. 97 17. 1 0.24

(kg/mm?) (3Sm)

e E

#4.1-12  DERFVIOIU—-TEFREFMER
7)) —7iEEM | EHBEN RFEyU—7 | HIRME | EREHL

(D<c) (D f) K 35 B E (D)

0. 339 0. 001 0. 340 0. 62 0. 55
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HEX 28.58 "'
HEX 57.16*!

~
=
s BN
P
o 4]
a2 =
He g =2
§ # o
et [l
'-|I|=|N
.\.s
I
<] ¢
i S
N o~ B
>l >
_.HWFE
pu |
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"E

\\\\\L%#vvﬁ/////

«—
W&

\:w\"—wy f-/

Ty 7 |
777777 S
- o EEHEBREUTHE
RICEBHBEE /A~ = 4=
FEDRin i A e RS
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SEauR— AV FDBRITETIL

X4.1-3
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4.7 WE - BARR OB ERHE
DEIERSH) 7 Ot - BRI, a8 F A N OEELSTERT
BLELTAUN—RMAYFREBEIZADND, EEEOHENSEREREELT
FA4 0w Blehihd, £z, I28%— A2 MEOERED FEZEIRIC
minB, DD, A/~ MAFAE, 10y RROEEIRFRIC
BT B EMEETT o . |

4.2.1 27— kA NAE OREFM
DEIRH) 7OBELOREEIL T, 3/A—bx/b%m&
VHNENERAERECTHL I EBETOENS, MEROEEEIC
A= MAZFREIIMDDZEFMERG I T 5 EERE
FHZEIT D

(1) M & R

OBHhDER
i 25 I 77 B2 : AUN=FAVIEE (V25T REK

DBREEROEEED) D6 G
@3N —r A FREOHE
SUS3I6HHBAT LA
@ FFifi iR &
B % R IR : ER

@R E | -
MBI R OB ESENOWEEL LT, 66 MEEICLZH
ENFMEWEEL TREFAIETHEEEIN TS, I, —
fROMBMET v A7 OBREHMRFLORDGWEE L THK
DREESNHELTVWSHDOTHS, DEESU OO/
— MAVMEYFICEAMMNEEEZMA LGS, /83— KA
> RHEMEORN., EBFry v TROEEZKRWEI N —F A
CREBBICMOAMEEIC X > TEUAWEN I /N—F A
SRABICMbBELEY —ANBLEFHOEEERS, &
ZC, AN—FA 216 dnm OFEEEEEL., T8
— MAZPMAEEX (2135mm) O3B, EHFr v IHES
(130mm) ZRWEEHoOERIL, 1.63kg THD, /€>T. 66
TEEIC X DEEMIIF 1. 9. 78keg &72 3,

OFEiFeT IV
A2 —MANOBTETIVER 4. 2-1 ITRT. BTV
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i, AN =bAMAE, RE. Y250 FERVBRBERZ
E—LBEZRUNXERTETIMELLE,

(2) FRAH 75 R
NABERERERIEFTI—F TFINAS) Ik, a2
—FAVIOEEREEZRD . BREREE 4.2-1 TRT, &
oo A= PAIMAEDOERE—RFER 4.2-2 IZRY., T
INS—FMANOBEHWEIRR, EREFERMCHERTHAEL, O
= b A FOREENRFEEND FEKRE2E L 2-22FRT,

4.2.2 Z1 10y R OB
28— A MNUIOERH T, BiEE, E5F0OTERE BREST
BOBEDOHY LT ICESBOEENETYI Oy RIZhnd, F0
2%, ¥4 0y ROBEEFEE & U CEERO R IEME 2T - 7=,

(1) FFm &4
DA OER
- HERFORDTURE : EL54ER (60ke) O6 GHE
(REROHETHLIESHRER +H BB HHER S REN
(250 kg) &DKRELIINBED)
s AR AY MIANRIC L DRET BHE
3.0 kg (A2/8—PAZDMI1EHBED)

@R DF1EL
. SUS316#H%AFILAM

QiR
PR RS HLRHR : - 250C
@ESHEEE :

IKIRBNERBR T N (O /S— R A MEL) OERIL18. 37
ke THD., chicar/S—bhA2k (163 kg —F, BEEES)
18R ZEMAERITAT T1kg THBD, UL, BBREAEIDERSFY
TELVRS A ANDEERON R TNy RABRETFR
BoTWwd, DEIRFU 7 -BRRBH JOESHEATOBRERAL
TH3=D,. BERHU/OEGHRIFOER EENHK 2ke) &
HICDEREHY VOERERETS. EEEEEIL 56 4kg TH B~
DRSNS 60 kg &5 5,
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QFME L

NABBEEREEAHETI—F IFINAS] 2D, ¥1tuaw B
I B5ERR 12 kD, ¥10y ROBITETHVEE 4. 2-3 1775
j_o

(2) R G 2R
FA Oy RIZPNB5RBHE. FEBIKETHNE WD,
F4 0y FORSHEIERENS. K4 2-31C. FEERERT,

4. 2.3 BRI OIRBERAE
(1) BT /1 DETE
EaLd L 2B EFBRICTRICRTHERIZD EF I 2 AN T EER
IR OBERHEEZITD.

W -
N =

10.13 16.58.25__

ZZC P, RO A NERIC6 GOMBEENMD 5 /=85
EDOWMETHD, £ M, M, M, M, Z2EWICHETHHMITFE—R >
rEL, &, ZyNELOESH. WEP OAWALE. WEP,0&
FIOLE, ROHOE EOBESTOMITE—AL M2ERT, 22T,
P, L, OWEZZELX AR LEBEOHITE—AMNEFEL, 215%
ERGLES LTI DERCRET 2HITE- AL FEEHT S,
JN—FAFEER 6308 THY., 6 GOMBEERIMD - ZHEED
TEL 9. 78kgf TH B, P, P,id. JIUTEHEDTIH (10. 4kel) 20
Z 7= 20 18kef 2E A5,
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O P, 2AMLE-EAOEEOMIFE—X 2k

AN
My =-"212 o 102,93
]
252
M, = 2131;;‘? 2 _59.79
pe?
M, = {el +2¢, —%(fl +3£2)}= ~8.16
2
¢
ZZC, P, = 20.18 kgf/mnt 2, = 10. 13 mm
¢, = 24.75 mn, ¢ = 34.88 mn
x = 26. 63 mm

@ P, AT L ZBEOEWOMTE— A~

2
M, -2t 3007
£
2
m, =BL[XCLA L) 1y
£ £
2 p2
M, =255 _ys01
I
2
y B g
¢
Z T, P, = 20. 18 kegf/mm?, ¢, = 26. 63 mm
4, = 8. 25 mm, ¢ = 34. 88 mm
x=10.13 mm
QE@EEREDED &
M, =-133.00
M, = 5862
M,= 3775
M, =-139.18
EinB, o T, LB ZERICHET S BRAOHITIEAIL.
M -139.18 2
O, =& W _ =16.71k
b T 5% 20/6 gh/mm
1 : WrEfRE
Z =~1—bk2
6
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=700 b WEDomE (2.5 nm)
h : IEYDOEE (20 mm)

(2) R R

() DFEREL D, FBWFERICHEAET BI5/1E16. 71 kef/m* TH D,
FrEs A (1. 5Sm=19. 2kef/mm® (SUS316 : 350C) ) ICHANRT/AhE,
FERZ R ORI RIEND,
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#42-1 28— DMA Y N OFAERTEEOMEEE
ERBE—F R E
(kg
—R 56.4
fob 4 451.6
=k 1237.5
#£4.2-2 NN — b A2 MOERBITRER
RN S, B2Ziters REGT] RIAE | REaTIL
() (kg/mm2) { (kg/mm2)
QAUN—FAVRAE =t} 0. 47 3.5 0.13
®4.2-3  F A O ROBEIMEE
"~ FTAARIE A R o] HBE | el
(C) (kg/mm2) | (kg/mm2)
140y R 250 14. 3 50.7 ( 0.29
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o EXEFR
SO S ONST—

=

o4

3

AV =r AV

HEZ /AR

O

)
&
il
0

é

/

TN -MIVIRE

~aun'—

NN

S BV IN—FAVE T E X iR

4. 2-1 avi— MRV NOBREFTET IV
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20

Y
A

2067

#rE
_/.
__/

¢ 16. 4(0. D)
$12.4(1.D)

$3.0 16

A
A

———AE PN S —— e e

i i —————— e ——

——— —

B ER SRR
i =

Na FL il

TSR L E

B A uy ROFENET IV

Xj4. 2—3
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4. 3 HuBRIRF DIREE AR
HMEBICXOBRERCHEET B ERARVCETFE—AD MTETL
571 BRUOEGHEBHICEETS—RIENE BB MK-II&e4E1LT

HEEMETTS,
4. 3. 1#%8E _
DEIFES U 7/ OB O 5L, B RIS U 7 OMER O E
fili & BRRICT 5

(DD OERE

O @HEHTEIGH

@ HITT—A2 MIETER
@ FOEHIcE DS IEH

(2) B 7 A 2
O RO
@ fERRE

(3) SRR B

® TR ZIVER

@ ZIURIURIRIN—FuNEEESE
@ FEISy RER

@ E#/Sy RER

(4) £ B HEBA D
D ITRSPRIZN : SUS316
@ SunNE : SUS316HYAF>LAM
@ NZRUZFAYE : SUS316
4. 3. 2 PE%H:
(1) FHIRE

Fio 4 L1 HOBREFMESAICR T EMOTMEREZEAL -,

(2) #eh i B B
EFE 411 BiOMEFEEH IR TMRIRELELBR L 7=,
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(3) FOMDOEH
DTFombiconT