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ERBLE X BT EIT B, BHEITICEHNMCE DB 2B O, BRlDicon, BEL
TIHLBEICODOVTELLH~NKLD, Thitkd s, COEBMMIEL VB0 —IRkW
BHDTH5, ZFAMELSHEFOREIORICEENTOERICHAET 5HEzr &, Z0OERE
dTRROHBEART, MBS, BOR () TRING, FHHAEDZ03mm T, FHEE
HOKE V& 12033 mm T3,

(2) JEHER =051 OF (0=052, p=84kglem?®, FIKI-2) ZoOHFKRMBERIRE
DI, JERERI O A O FEER I-1ic b 6 &, 0 D OREE T OB BELD,
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ZOHIEBEE2OhIC, a, b, c DAITRT,

BHEDD &, EMESOTOREOMA EEML, MMl T CBRE EEICHEL -

o, TORBTE, EH20% ME TOEMBTBONADTHEN, TOLEXRDOXDEHM
MOZMMBL LN, THHDL, Kb, #ic X 2 kERLom4, HEOBE, HN
TRD (HARTND, T ~D) HTh 5, KEMRIL, KEOREIC, P LD
1% BICT 3 MEOMA RSN ES & T, BIRI20BATS aDE & AICELNTY
Bo COXIINSIIERIE, KESH20~804T, CAAKMEE £50 21CT B, KR
TMBET 5 &, BRI TRIAL, 2o kEMoEREsERERICES, QIRI20
bOLeANENTHEEELONE, HANBHLTH>TOEDM, cDETAILHB 5B,
ZOMOMBEMIC LB EBZONIBERS, HAORTHREL o0,
(3) R e=067 OF (p=0.64, p=29 kg/en’, WK 1-3)  FHLI-3 ORI, KO
BLHORHOATH, WEEME VS BHREL T, HEEAD R -1 T3 B850
BICHZE L LTRATO A, KIKI-3 0RETR, 0 & OOBERENEES, NFEfl
DHERTHIN TS, F1T, BEE, BRICI-oTTREL, RKTHEDOSNBZEHEK
fEE, KHEANICEIN TV 22 OEBEEKERE LT EILTE, 2hicLTH, BEE
3OMSE, 1, WEERICEPLTO S, KEROBRFE04mm fETHS, KERHOD
K& X3 50~200 2 THRELEZ D @AE, L L, AEEEZEIE -2 OH a XML DR
w0, BUIRI-3 T, Ko AR LA U CHA L S EbN 3 L C ABERICEL,
b)) |

K I-3 BN T 2 KEROBR, KEREO—MEICT R, LiBoTEDREZ
250~200 0 THAH, CHREOREITREBY, ZOXINBEIC, HORXIEZFEHNSD
FEE LT ay Y vORE Kb, COFETE, BERKL 2, 4,8, 16, 32, E2fE
DOIE STV ABMOESEORE, EHEECHTEDT, H2OKKRSEOMHBES
OEICEE BBERA S, TLT, HAHOKRROKES (HEET3) OBMSHERE
HET20THE, RFI-30HEICEY 2 XEROBEESFE, F6RD Db OWg3 T
XNB, DY 7ORMBENOHBERONESVHILBE > TV B, ZOEKOKF 0
08mm OEFICAHE L, T 1120565 mm, 2 i 0.4mm, 3 0283 mm, 43 0.2mm, 5
12 0.14 mm, 6% 01lmm, 7 0.07mm, 8% 0.05mm, 9 (I 0.035mm, 10 i 0.025 mm O &
BIH%T 5, COBAOERTEEE Vd 1020mm THs, &LHOED VA (033
mm) kD, BRI, '

(4) JEMEZE ¢=0.87 OF (0=0.78, p=70 kg/em®, [}z I-4) T DOMRRIT, dIRPrEREIC
MBEDR T 720, BRSO RICEERICEEL, BRAMEE-> T2, BROAXIRZE
RKOEDTHEEMN04Amm A TH B, ¥ a s~ (k10 D267 H) 1F, KFOEE
D, WENOSRTHEEANKDOHIHLCHENEERE-TNE, CORKI-4TIE, &
EM080T, BREBREKOPICHALCHENTVE EEbNS, HIMcLs s, O
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%
3or
201
1or
— \ . "
o ol 02 d Q3 04 05 mm 0§

(c)

. A U
03 04 mm i 2 3 4 5

WO KNoONEDMEYI vy YERIBZKEROERDIHE
{a), b} HBE 0.35 0F, (), (d)WEE 023 0T
@ rL»oZRokEsH,
(b) FEREOKEREROEEDTTE, MBI UIESD 3, 4, 5, 6 11K LT €=0.67,
0.87, 0.935, 0.9 DEMBEDOEHETH B, HMONFRROTHOMBEOERZEY
BT 5,

0 i 12} 3 | 4 '5‘ 6 | 7 !8{ 9 ‘ 10

08 | 0565 b 0.4 j 0283 | 02 j o¢4j 0.1 Qo7] oos‘ 0.035 }Q025nun

© U OBORES T,
(d) EMZoKSEREZRORESE. BAM, AL, ZANCKLELET 2, 3, 413
R xr7E e=0.655, 0.89, 0.977T DEMBBEDEHETH B,
BT, SORONTE BN E CEMOEBESASE D, RMEHORMBSED &, B5%
MROPICHLCHOENB L DL B,

KAERERR -3 DB AICHRTREY, ZOEROFEEIMILE 6 X (b) odigh 4 T
xnz, Vd 12031mm T, FH3OHA 020mm) XUk <, ELHOEDHE (033
mm) 12 IEE L, - | .

KOBIGFOWEITIE, BEE 2 2S84 O/DSBRESSEL TN S, KK I4 TED
REIX ZOG AR HERBERICH O, KAy 220 L RARBENRICH 5, COPSER
HEAERTHRE L FHELRR -, 2, 31cRY, 20FHL, 2, 3i3Rk4FES 01mm OF
FoR—#%EOLH, W (EELY 0054mm T), THERYT, ThoOFET, HxED
B2 RAERERERICH D, Fly 200 AR RN S 2, FH2 O x QRS K
WOMRBALIC S5 L1, FHIOLEE FH3OTHICHEA T 3 HEBH D SIS
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N5, FOZMRORROERIT DN TR, KOFIVHTEET 5, ‘ »

(5) JEMEZE €=0.935 DK (P~ OEE, p=160 kg/em’, KK I-5) WM H T/ S
13D, BHEBLBOLS K-> TV D, ZOMBRABREBE T HMBEL, —FITK
EEDONERETH B, kﬁif&t%ém@ﬁn4f,m@@k%éiﬁaﬂbﬁ%uf
H2, HOKFEI-ATREL Lo AERREE IS TRADILEoTVE, TOERDMERE
SHEH 6 () Oise 5 THREN B, VA 2 018mm TH B, M3 b o ANE, EE
DREVEDHFIEHK- 7O, HES TN EVEDHICRS> T 5,

(6) JEHEE €=0.991 DXk (PakDBEE, p=500 kgjem®, MK 1-6) 1 LY OBOHR
COBRBTEIZVROBICE o/, & OROWHICHE BEOMAADREBI]L T, W
BIEENTVIREERERTLLERES, K-, 2ThH 5, 01REES018mm ®
WHO LTSS 0064mm FORBOFETE B, 7 LI HERA & 150 GO LB R
HEHEEB LTS, chid, —2ORRBCOBRMToR Lt L2 EEY 5, KR HTI-2
BEI0pLDEROEETH L, FEOLGDHICHERE 1 n FRE DI I SO RER RS
imﬁﬁ&ﬁAfwéwmﬁﬁoo

KAERIEE I ELED, BEEOHESMIIFE6 X (b) odisg 6 tEIND, g6
B S X0 SFICAIREL, nkﬁ% BASTEIAS ok C EARLTNS, V& 1013
mmTH b,

() EMcX2kEROBEZOZEM WHEEHESEDI ST, KEROEROFREEY
VE BEELEEBICEDES KBS TR D E, BIRNOBANTRY, BICEL RS
B, RIDEEDOHESTH 5, 72/, BLHDOBFOHI 1 OEE&K TR KEOREOHEFREY
EERT,

V& 3153 TENSINEN, ATHAL, TORBUS,6LNSNE, TH
HEXROBEMBBHEIN T A, AERBRFBIDE - TTFLR, EFEIEATHE
BB TN, KERKRIRELRLS, LT, [@WKOTICHRICHGHT AL
i s L, T0%kiE, ﬁUﬁ%mi$é<mb%ﬁm%®mwéwmﬁﬁﬁéiimﬁéo
() 0,=0.23 D& HERM OB BT R ‘ "'

VB E BTN L ER TR O N S REOMF O EHERIK IV LR,  0£k

, B3, 4,5RODATEINTVEHODT, FEOZBOKLPOTOEE, EBeM0977 0k
5if,@@E%Lt@@f&éolﬁIVlZ,&4®5Eﬁ,%a,E%Es@o,o%a
0.89, 0.977 D& = DWFATT, ZOMMR, 1, 2 T KOMERSTED, 3 TRAENK
DHPICERICHA T 5 HMIGE S, 4 TREAFDROPITRRICHA T 5 HBICT > T B,
ML LoREBIE, @ED =030 LIEVEBLEMLALEALALALT, KIV-2, 3,
4 ICEOLN T B MMEME, ke, HIKI-2, 3, 5 icHbh T 2 MBEMRC I BTV 3,
Ll, £%%&, BE2RAETR, BRIV OHFEREERORNE L LA RRAIGE
TADBHLENTV S, $1D5, KIRIV-2 0F 8K I-2 & D b MMELORRE N,
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DL EOTER, MKIV-20% (0=044) B 12 (0=052) X/ &<, EZ, RRIV-
207 (5:0.6555 BRI I-2 (£=051) T dKxl, Lid-T, MULEOBENLDL, EOK
ENEHBSHMEMORBEMRNENI T ERN S, ¥xiT, FNHE) T, ok, RALP
DEEITIE, HUDOFEL HPEVIEE, THLE e BRENVIZE, REVWENITEER
N, TOTERS, WH P, HBMENMOBERBOAPRENCT LTS,

KEWMMEHIS - FROEZERD IKINE, UEEHROBEESEDICON, DRI R
BT REMOEBELNE, FHAEICEDZICE, cOBEREFHHIBRFAEESED, £
NEGEIOEAS BT 1075, TOBAIE, BEROENSNEEKHEEICEPNS
BAMBAE, MEoCEhs, ALoDL &K, HHESIMOBRENHRNIEBE, T1bbe
DBREVIZE, pPHRENENICENBEHLNEIDTH 5, : »

R IV-1 O Ok Eadi, RORRIV-2, 3, 4 OHF OKERERSHEIE, Ka, B
6D (c) RU (d) Difif 2, 3, 4 THEEIN D, X, AEREROELOKETIE, FIROBEMK
HITRSND, cO& 20 V& FEAANEEEMHAS CREVH, B UEBOEERL
17

0z 0¥ 04 05 gOs O 08 09

BITH EHCIIKEROEREOEL, BAEIOL 3, 4,5 6@%
: RERI-L 2,8, 4,5,6 (553, 4, 5K D 0B O#H
LELNIZADTHS, FAHIO L, 2, 3, 4N IV-12,.
3,434, 5N0ADER) 0ERMLEBLNIZIIDTH
b, MEUTHIHFREFEOBEEOET LR T,

IV. @ tozx

EIETR, EHERICX > TEOMMS, 13 UDORSHEE 2L LTRAT 2 5kH
5, BHOREIKDBICERICHAT B MGART, BHORAIKOPICERICHAT S
HRICH 288 %, EROSREBOBAOEELSTCHBE L, 42 TOEEE, 31T,
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HHE OB T/IETES (075 mmx 1.1 mm~22 mmX33 mm) 274 & DICT X hotz,
RIKV ERR VIOEFEE R, Mrog o rBHMEEEICED, ENoE2D2EELELLD
T, EHUHOKOME ML, EHREORRORRS O MEE 6 mmX9mm DK
BIChro TRLTOV S, EMOEICR, KEOBESSHSE YD, XABHEICE->T3
2, BB THS SN REOEMNBHEY B, FOKOEPZORE LD, zoh
CRADBHE LB E-T0 5, cOLdIC, TOMMELEABRO DTS B, Bhdkic
%53 TOMBENE, RO=SOBRMICHOITELLE, BERTHE, ThbS,

51 ERRE CKRM(EERRE) HFENMHMRKLTO6MICEEEITOMTH S, KEORE
BEL oMb 3 EEbIC ,mn®Eﬁ?«@ %mmxammm » W ABEE
B, AOWEMMI T LELNG, ‘

B2 CkKESRERE) FTEMN06LL08fICIELEITOMT, Xi@ilao s b%&
EBLOBEELTORERICED, Bz BRET S, B X 2 RNOMESHEET, - &
BEFAUTHRER™E 2 DERICHAT 51CH] 3,

B3RP CKEERMAEERR) WEMN08ECAZERET, —ERELTAS ok
KGEPBFFPI BT, AUALERIBOLEHARTESSHL, 2T LVREER
5T, KERWICBRICHNT 5, COBBTE, SORONBEEIRET, EHOESD
FEOET L, ‘
| mSEE, HMEOLDZ o DRBEARRNICR LbDTH S,

O RERITOZOMET, DIVEREROKES DS 8o T, RHEICEELZ LT
3, HOBDOENHIZKEEREOBRAT, MOBPIKEBOKBERREZET., COXROBE
My, BoHOEMmE &b, &@&7K£ofﬁ<#%ﬂCTT

51K K

m;%lﬁﬁmﬁﬁMEm&%T%5oEmLalve,vmc@mfﬁéomﬁm%é
b ALDP%E, FE8HME@ Orhda, b, ¢, d, e DEITET, a REIEIGIC L » THELDX
TEKHHRRET, COBRBTES HDHHBEMTH S, MlHOKE X3 20~804 T, —DDXK
RO R AR O X, BREROMHEE P LIRS ERICL T 5, MIRILE
&@;vcbfﬁékﬁiéﬂé

m%mmﬁé—&mami@ﬁkb&#ﬁLbfaéw TOETH 5 BRI Z
,ofﬁ%mﬁwmﬁm@mf§,%@EE®mm%§?5ﬁm&@ﬁﬁf%ofmégAmu
B OIFENAE T, HHIGZATLEMNTERY, 2OLIBEAIKE, KOBEET
BRFIGLENBS TES, EROMEREED SHANIRBICNT Z, CORBIE T 2L E~HiIC
PEEBDT, KRB L OROIOPDSTRERICHNT, LDLELREEL LS LT 5,

C OBEIRK O TH B, LehioT, MRME—BICHARBIRFITSIOHR»OBE
%, o ) :
W@ Dbid, BHLILANOMAICI>T, FLOKANHKALLEATES, C
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(1)

(3) (4)

a0
S
W
%o

'...‘

%8 HHZMLOBREN, KWioik s R8s OBA, MoBRSHRER,

1 BUDOEOME, KEOMEFES,

2 E1RE (%*ﬁ%ﬂ]ﬁ@{t&'%); MEEBRIERLN TN S,

3 2 BB OKERBREERRE oW,

4 EE2BMEOMD, BnkORRERCAET S, BURES,

5 B3BE KBRS LB, KEskomicZ2Re S HT
b ERMH,
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DOMERBEFHDICL2E0TH S, MOEMO D TR, BEEHANTOZ, HEICLNZ
ZODKOHEERE MEEA S S S0, BRSSO FERENL CENEL, BEOE
BT, 37% OGRS 1 125 OB T, KE OBM S, S EREASTAE L EBEbhS
FERHNE BN, 2OEEANE -3 1cHT, EEObOHMBENTH 3, ’

i, KEFEOMBER KR HEBLEECATH B, Chid, BB DOAH
HESITTCVEEE, T 7AVE~WHICEERSHD, MEB- THRETLERICELIHDTH 2,

diz, MAEET DT, 70 ORBOEE 120~150 4 Th 5, CNOBRILHE, %
EROERIC X B RTHE™ O Fig. 27 1CRLTH O, e i, PEHEET~DT, $0HD
M 10 £ RETH 5, , |

BE@mPINDIKLoTh, KROKBZR/ DI REHRICHHENE, COLICLTTER
HEHGAR FAKMREFLEATIY, FOEKRT, < QUMD BEE K MR B
EZTYRDTH D, 1Bh, COBBTESCNLOEMOMEICOVTR, HERDOHLO
THEBINLD, '

2 8m K

HYED (3) 13, 52 BHOKERRERM TS 3, K3, R IV-325C 0t 3,
HILE () O B HTHNE LS IC, OBRBOMEMIE, dIEoMERKRE VS ZcE LT
VW, FERO R TE o TN KHRNIELIKE-T, ROXEABOKEEENANS, C
DAERE, KEEHE0~200 4T, REPLO DR DKRED, ECAHT, COBBTR, &
8D (2) XL L, TOLDRNRELOFEMBMADOHENELINDE, 2 DORKT
g BB TREELT, —DORERICEsTNE, B)Df & gdkd Ik OERREE
K-> THRIBERILTHESLERICEL TS, E2H5080)iICiE, @ERMNERICEL
BNEAEBOKERBERAONE, COXDEREBEAZ, K OBERRMAIC X > THE:
HOTRIEL, bEdEREAWICETINTOALAHROBREICLL S0, KENBTOE
ERICEZ2bDTH 2, Q) OHIEETRKRENIC, Br OKMRBTELDOTHEM, £0
SHETTAVE—WICEERLSON, COE2BBTRELT, AERCNLEDOTHAD, C
DET, L OB KERREREE £503 20T 5, -

FOMD (4) i3, H2BEBOKVET, LRWKROBICHLCHONEBEETRT, R
PROROH L CHICHEL, REEERT, KK I-4, R, 2, 3, K U-4, KK
VI B2 0HTH B, KEBRBEELT, BUHOKKID bR, HSHME) THICH
LT h, i, j, kozepEid, Qo h, i,  kok>ic, XIS shARWICE %, h,1,]T
12, B ORABLATOED, CHEBROZEBETHEONLIDOTHA S, THRHE, (3) DKM
HMOHMETA, EESEALDICEICERT 2L Kot &, HEOEMEOC IH
WHEIN O 7%, EBEEARICEM LT, KEASE SN, OSSN EERE 0L %
ATHE SN TR EDTH D, €5 LTHRZRMBE, T FMBRBRICEL L% 501
FTH5. b, i ORABBENTH b T ODEELPIHS, XK -4 OHIx D& & AICENT
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W5, .
HERM@ D jORARIE, h; iEAUELAERATRN SN, HEHRICREL, &
EONBICH 5, COTIEARG, h, i OFEBEALL, BULOBERAICH 7D TH DM,
FERETHEAMSBE L i, MERBICEREINLOTH S, T OHEF BRI -
4Oy ECARENTVS, FOMORIFORTYy DHIODWAREDS, RUEBTHESE
AL DTH B,

F1BRECHE2BBOR LD TS, KOBMERAOEMMS S & T, RERMELND
EnScEnELIONE, LrL, ThoOWHOBRRTIE, 7@HjL'GATiﬁﬁB’~JbCJ>%<E, <
OPDEREAHESN TR LI ICRABATD, FLEFL LTHADERBZNDT, 20
HEBREICB LTS ERBL, LT, BHICE->T, 20%EE >k BRBRBICD
DONTIFL, LTAM, ERBPEHEATHRS S, FHINERBRECHET L1,
WAL B, TH7AE, FOWMM LAEEOhDERE, dRERPEVHINECEBIRRE
LTHEZDTH 5, ‘

B3 B B

FE8MD (B)iE, #3 B OKEEMSMLERE) 2Ry, R I-5, 6, Kk II-1, 2, Bk
IV-A 52z DBITH B, HEERDB), W) DH 2R TRE Lo /KMERIE, TOBRBETIRAD

B, COFEIBBICENZDSIOKERERE, /02220 TARBE, RAABBENBESTH
AB, LichoT, —2OXKBERBOL DD/ SRKERICHN B DR, BEOKMERZOH
KHREEBEICELILEZEDTHD, COEKRT, ZOBRKEZHRMERIT 220, Ha
EZTI1DTH 5,

V. EROBEORT VU

BOREBEERT S L, BORRMOL & LILALE-TH, 20BBEE1IROE
HEOBVTHE, FBLIHTIE, () THEOEXIZ138cm, BFE48cmTH3H, B)TRE
EM46em, EES6AmTHE, B1IROBE, O T—EEHEATLL, Bok:@Wox
SIS BT, H2EOEMEERYS, C 0N 2 FEERRAROEOS S 420m, EE
29cm {3, BHICIZE X083 cm, E&SB cm K1 o7z, W OBIFRE o ERICOWVT, &
DOLORHEEE by EEE Dy, BE B THARL E EOBEES D & LT, JEAE e=(h—h)h,
LEROYAR 0=(D—D)/D, L OBFFEIRIC R LA, EAAEDE CERCHEIN
DBETHE, BRESN R, EESDICELLE S, FEEEY, BOREN-T, &
E% hy, EREED,ELIHEE, 208D e & dd, K&, (he—h) hy=(h—h,)/h, (D,—
D/D,=(D,— DD} % 14 5 Mo & Db & % #MIC LT, e=(ho—h)H;, 6=(D—DY)D; <%
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EhB, LeBoT, H1ROBAIE, BRIC e=0935, 0=167TILNR-7DTHb, &F
i, BIHE(e)T, HOMEC D4 v /HIOMKIED, BBICE LT Fcol ke iR~k
P, L4V IDHOMTERE, EOJIKEFELY, B8, BIRNT—2OHKGFTRINT
VBEDR, TOEBROBKIED s—c BRERT, :
HOKT, M#ICHE L TH2HIER, TOERONEEA TH S, o BREVIRLE, B
Uelcdd 2 o mR&, BARNIL 0,=046 DL EDETH B0, THERRTHAKLDL,
BRTRHARZOE ZSOMBNH 5, ALelcw LT, EROABIBREL, WHELOH
BORIE —10°C TH 54, LMo K 3 EMRE A 5.6 mm/min T, AH O 1.3 mm/min
THb, FHEAEDHNHGH, EROMAD UhhHRkED, X, #=0350 D OEARE

10 T T T T I L I I

LI
o~
mO NN

0.3%

1) l T
N

-~
]

ol

(o]o]]

.

| 1 1 1
.04 05 06 o7 # 09

8
EOR TOMEQEMIC X pHEOHKR & (=(D—Di)/Di) & ERME & (= (ho—h)/ho)
EOBK. A, C, Dixkx3, 4, 50 A, C, DicHi5d 5.
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it 3, 4, 5 Mok D RORKRI OMATEHOERTHONL O TH 5, BiKE e=
0.991 2 S IEHICKEIMET, COEEDIIZ 61 Thot,

TRERMENT 5E %, EHEB T 2EEMARI O (30 BRT YV v v & n
SClblmkD, L, ek OMFHICAS VD, MREOEEOTEHICEZELRL 1,
A=e(1—2) E LTHZONBEH, VEOBADIIIC, ¢ dMkENE, CORIMILAN
Vo LU, EORS, Roms, HE, ERskch D, VoLix, zhzhicdh,

. 05 - — T T T T — T T —
1y
041 1
03 .
02F .
ol i
>I 1 1 1 I 1 1 L 1 E
0 .ol - 02 03 04 05 06 o7 08 09 |
H10 mvvt{:u(:%-%) E RS © & DDA
1
grsem®
N | 1 1 L

i (] 1
02 03 04 05 g os or 08 09

ENE 27V rHyEEEe L 0BKR, SHBOESD
LM 0 R ET,
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dD, dV OB -t & L, e=—dh/h, o= dD/D v=4/le & i, {/M*@mﬂj'%ui avjv
3, FERUR d=e(1-2) THZ BN, v=12 15, FFBAEIZ0OTED, v 12X
DANEVIZE, HEEBAREA EG, 10 i v=(—dD/D)(dh/h) & e=—(h—ho)/h, & D
BARTRTHZ, OBE, MEOe & LT, —dhfh, 25 >ThXnDTH B, Tl -
O ORIEFR T HET (hy—h)fhy DHABAL, vide ke HBEEBICHAT S,
eMOLLIANDE XITIZ008~015 NS/ XITETH LD, HIBADLCOLIICe 110938
{BE, 051GESL, X, AUelt LT, A BKEVIEE, v HRED,

BER TN pEBEEO EDT 5 TABNLN, CLTh v &0 OREDY 5 75T
BHE, FUUROL KIS, 00806/ TIR, AUOIKHLTE, sz d, vis
KEV, (BFHROAWNB o, EET,) 6P E, BebhEl, MHMOBMDSYhi
HBREVD, yARENENI IR, BREENMOESINIINEND T ETH S, BRELE
XTI B TVE AW, BOEALES, TRREIEEEINEODITES, AhRE
(- TOTR RIS E, v DIEIR O DODAKIS T, 1312045 2ED, Z0& i
DORONEE HUHLE T, THEOESIE- TS, '

VI. BAWE - K& D&

BARICENKO6 281}, 2OEATERMICEREST LN, FESE LTHFL, —E
LETHCEDROEETIR, BBES2 A~ VOBOEER, 045 TH 3, £LT, #
DEBIFTWEENE, RMETOgr/om® Ths, AP, ZOEBROEMTHEOEAICIE
P=045TiZ, JuhM2~6kg/em* TH %, X, BEA IO »> TEMERSITE LN, Fiok
KETRBDN, KETHBH, KFAICDONT, BIELFELOBRFRE, vasrzxd:x-94,
YN, e - QRO 2RI LT, BREICHELTWA, FNick B E, BEX50 A~}
;V@kﬂm,%@&%vﬁrmé&ﬁi35@km,z%é1wx—r»fp=m@ oL
CESBTVBIENR, 8kglem’ TH B, FEHEDEBKTIZ, =079 D & &1TiF, p=40~T0kg/cm’,
0=088 D& xicid, p=80~140kg/em’ TH %, WEH, Kb, &LIKEMAHETHZD
0, EEHEORBOWEIENICK~S &, RABHEE NIV, EFTHEREICEST 27 E
AFEGHTH IO, BRABEFTP, RKWTHE, RIS LIIEBRELVSERMTH 3,
BED ORA™ O ERANBEEAL DS, EHOERTH OND X 5 ILHE ML HREALDS
BOENB, EEOERTE, FRSENZHIC, NBHBICHOESEIZDTE S, €0
ROBANET L, BEPKTLY BCHROCEISRELNE SO EEDN G,

Vn.iﬁi&%m;é*ﬁwmﬁ
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Résumé

A snow cylinder contracts plastically without breaking provided it is compressed at a
constant speed » which lies below a certain critical speed v* (References 1, 2 and 3). The
series of photographs in Fig. 1 illustrates the shortening process of a snow cylinder (snow
density 0: 0:37, temperature T: —9°C, contracting speed v: 1.0~1.8 mm/min) during an
extremely large plastic compression. As long as the degree of contraction e={(k—h,)/h,
(B, : initial height of cylinder, %&: height of cylinder in the compressed state) remained
below 0.6, the cylinder contracted uniformly over its whole length (Fig. 1, Photos. 1, 2, 3).
After this uniform contraction, the snow cylinder was made thin as shown in Fig. 1 by
shaving off the side surface so it could be subjected to a much larger compression. With
the further compression, the upper and lower ends of the side surface of the cylinder
began to turn inwards to come into contact with the compressing plates, which is shown
in Photos. 4, 5, 6, 7 by the disappearance of the ink-marks positioned near the top and
bottom of the side surface. On the other hand, the remaining portion of the side surface
began to expand sideways without undergoing contraction ; the spaces between the ink-
marks on the side surface remain unchangéd in Photos. 4, 5, 6 and 7. The compression
was continued until the snow cylinder became a thin ice slab (Photo. 7), when the degree
e of compression was as high as 0.935.

The curves in Fig. 4 show the relation between e, the degree of contraction, and p,
the resistive force exhibited by snow cylinders against compression. The curves are cut in
places ; the compression was interrupted at those places in order to take from the snow
cylinders thin sections for microscopic inspection of their fine texture. In Fig. 5, p is
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plotted against #, the density of the snow increasing with the compression. As long as ¢
does not exceed 0.85, the relationship between p and @ can be given by

log,p = —11+370,
when p and 0 are counted respectively in units of kg/em® and gr/em®.

As stated above, each time the' compression was interrupted, a thin section was cut
horizontally from the uppermost portion of the cylinder in order to see how the fine texture
of the snow changed with increasing contraction. The series of photographs in Pl I shows
an example of the course of the change in fine texture. The character of the network
seen in the texture of the initial snow (Pl I-1) is preserved until the snow cylinder is
contracted to less than half its initial height (Pl. 1-3). But, after that, the portions of the
ice network unite themselves to make a mass of ice with the result that the air space
remains in it as individual voids as shown in Pl. I-4. Then finally, those air spaces are
divided into numerous small air particles which are scattered within the mass of ice like
clouds (PL. 1-5, 6).

The whole course of the above described change in texture can conveniently be divided
into the following three stages.

First stage—stage of cell formation within ice grains (Pl. I-2, 3: Fig. 8-2, 3). During
the first period of compression in which the snow is compacted up to the density of
about 0.6, the single ice crystals composing the ice network are divided into many small’
cells as seen in Photos. ¥-2, 3, There are several ways in which new boundaries are
formed to make cells. In the schematic picture of Fig. 8-2, the cells (20-80 #) marked a
are made by the formation of small angle boundaris ; the cells appear almost of a uniform
colour under a polarising microscope. The cells marked d and e are made by slips on
the basal planes of ice crystals. At points g and f, two ice grains are going to come into
contact and if they actually do they would make such a boundary as marked b. The clear-
angled boundary ¢ resulted from the migration of an ordinary boundary found in the
original ice network of Fig. 8-1.

Second stage—stage of crystal growlh (Pl. 1-3, 4; Fig. 8-3, 4) One sees that the
ice grains in Pl. I-4 are larger than those in Pl. I-3, which means that some of the ice
grains grew at the sacrifice of the others during the compression between the time of the
two photographs. Such a growth of crystals goes on until the density of the snow
becomes as large as 0.8, _ )

Third stage—stage of crystal division (Pl. 1-5, 6 ; Fig. 8-5). When the mass of ice
into which the snow has changed in the previous stage is still further compressed, the ice
grains begin to break up into smaller units as seen in Pl. I-5, 6. This crystal division is
probably due to the appearance of hew crystals by recrystallisation.

Let 2 and D denote respectively the height and diameter of the snow cylinder at any
moment while it is under compression. Then the ratio (dD/D)(—dh/h) may be called
Poisson’s ratio v at that moment. In Figs. 10 and 11 v is plotted respectively against ¢ and
¢ which increase with the increasing compression. The value of », being as small as 0.1

at first, increases to approach 0.5 which is generally assumed as the value of v in the
theory of plasticity.
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