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9. SRS ICERMTGDa 7 ) Y ERATAINEYEE L, —ROBE
ISP R ER Y VO FENTE L B2 TL W2 e R Lic. £/ 0D
MTTRERZRIZT V7 FHEME LODT2EAE, TOMEOBKRIEIIZEE LV
Db ot FEHHFORMOZEREIZMbO A E T EEOFEETL V&L, TOEEITH
BEINENITY, EMAECEREREN T

7 E

BLESE 1~4 IO ELB P B L THRAIZEFENL, FALDERVRITTHEUT
DESefme B LN TES.

1. EOVEHO 4% LM EESESE, T dhic - TomL), MEO
RIELLORMEEFBITICTET D70 L HEEEA LEFE S

a) LRETFORA. —fRICINSOMEYRECRITT 5 Z L3 FagEsnd LEE
MAEBE®RCSOWTFHEET 2. 2o like LU TOBMMRIC BT D EEER) 5 8
2D EFBEIRES, MEBRCES T ERERLRE LT LR TER20ELT5HZ
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LIZX VEBEOBRIGET LRI 2mrc A L.

b) BNOFMOED LEEM EO-HOTL. EFEEFEY I VP CFREL DRV
ETEATED LT B0, SEEEHO BRI HITHRVCEBEEI LB LT L
b HEHEV ER % 52 2 AR L OFATEES £RAL. SOITMThOM AL 8
REFEHERZAE L, SERIELTHLA oKD THH XL FHEROEEMASZ
LI VIR LR EES A REICRO D LT E .

¢) EBMEAOEEO-HOTHR. RIEE TICRRINAHNHIE (L) O LR
Tresca MR & E Licb D Th o7, ABIE TIHEBROMENZ BT\ Lévy-Mises #1kt
PIRE L. oM TERIC Coulomb BEEAME < HBE DA NLEV LR, RN
TS 2HATE CHEEFERREFO LR ERDDLFEEFRE L.

2. RO FBC L A TEAFEROSVDIZNT, EAEMNETSAER LD TH
DI ENMERNT S L OKBRBER OB L » TEH SN

a) KiEIC L DRERIIRCEM O LERIZ L B INTIE N & 2l K Y /e U @KREF L
fo. BEROT AT IEILB R AR NEE 2 23 DRI AR TH Y, TN TITEREE
DRFEV BIVTEBHITY S, TLBKFHEDOFNELTHDH. Lndb ERETEEZAVD
EEE, FITLVEVCERERABONIEEE, TRAALVIE LVWESECZ EAPHL AT
»H5b.

b) EHEIZLAREROBEEEINLVEETRELDTH » 0. fob ZWEFEHOT RREET
Coulomb EEH 41 /ER] s\ & 5 704 (TEATLIIH £ 3 MoBE) &, EALRD
BHEREDFELIZEAY 102 DT Tdh o7 HHFRET Coulomb s & UK O
THZFEET 2B AT TREERBEOERS S DHE 10~202, L EZi3Ht—+
VI EDERE LD NS 7. L LIOKERERR, EREEHBECLIRAEND
LV LABRTRNDREZBEIZANSNGVCEATFRC LEDIE - &0 LAVETICLS D
DEELZ SN BMEBOEE, KEERIZOWTOFREEREBERINA LY L V—K%
L7,

3. ERESTHECI AT L OESEREACCER, BETOEROMRCLY, &
EHFIOCWHITIZOWTOETOFMHE L GL Z L TE.

a) FEO T LIRS T A BRI Lk, fESE, MR, WHEE fHaedHsrv
VI AR s L O 5, BERRUEE e KRERAT S W o Z L DIV IO RES, &
E, KEEERGERER E M St

b) EEFOTAREEIZ BT A HEERE EHVWED, ) v EE R, BEaofEg e
H, FFlis L O EE, BEATERIZST AATE S, BF, KRMEEGERER 2B A
Xt RSO S H, EHERBHENAWERAIKICE > TRE—ETDEV5 28, [/
EITHBEIC ST AEMTHET, MRS T 754, M rEn E ORFRLL
IZHRY H B, FHHMTHORPEREIZH T 2 20 iEb BRI NI

¢) BEMITOH M, BANIIRGCOESE, ThThoRt, BEEABL AT
fo b ZETFEO T AL BN AR B LARRT 525, ) YT ERER AR
ATIZAERT 2. Fo2fe LT, TR I2MBEERROEE—mN, EEI—KE
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WHITI EMTEAAE K b A R anse. ChERA—-BOREEES1ODOIMI %
DREROBE, HEREZ525.

d) FEXDHEVEESNTIED > B FVMLENCHIL Y DREEFZH TN DY,
to. THHORT, TR L HEREROER, MThEOTATRAELL, 7o
AHEO T LT 10 1555 < 785 $ TO TR e L 2 5 NI ORERIES, 785 0NZHE
BEMMEIO L 3 5B ERk 2 TEAKORMELEETH 2.

4 BlECY - CERBEFENDRVERTNELDTHL I LIHLATHEL, Z0
FEb S ds, HEOFMAEHTHIED D W EES LR L, MROMIEAL Cou-
lomb EEOEZED L Y RELGAEY RH L, SHICMIOSVWOREELRERR, TR
DWMHEIE L EEIIANI DL OIREZELZLENDDH LBbhd. i, TOXEE
F o ow 7 LOOREXEBIIMERITOEECHH 5. ERINIOWTY, & IZHE
EFFEQBORBONE, MROBERIESN, TREMHEOBEBRBOEBEMIZAET TO
ELVWHRESF SRR T N E KM%

E} 2

BLEDRFZE 258 U, ke, P55, RO D ONCEE 2 b - 7o BT R ZE 0T 7207 &
o HRICE LA BT 4. FAMEEOFHRE, BHEERR L CEHEEHEERN
SHOBBREIIESR, 7 — 558 L OREBER BIRICH - TERDEIE V72
B LT T, SOUCAMIEOEREZO LA FRBEHREAZLOWERICL HR
VN7 DTHY ZZILHD THELEHTIRETH Y 7. LEANEDOEMDO -
U EBARFREFRICASI LD THA Z LM/ LET.
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Abstract

Hideaki Kupo, Study on Forging and Extrusion Processes. Part IV-Experiments on Axisym-
metric Problems. Experiments on ‘compression of cylinder and annulus’, ‘indentation (Figs. 4-2-1
and 5)’, “ extrusion and extrusion-forging (Fig. 4-3-3 (a))’, ‘ piercing and piercing-forging (Fig.
4+3-3 (¢))’, ‘hollow billet extrusion (Fig. 4:3-3 (f) (g))’, ‘ combined extrusion (Fig. 4-3-3 (&)’
‘ opposed extrusion-forging (Fig. 4-3-3 (b) (d) (h) () (3))’ and ° closed-die coining (Figs. 4+5-2
and 5)’ are done with aluminum, copper, lead and brass at room temperature and at a low
speed. Agreements between the predicted (Part I and III) and experimental working pressures
are satisfactory except for the closed-die coining. The main reason for large discrepancies
between the theory and experiment is thought to be due to the incorrect estimate of the
coefficient of friction and the yield strength of material under the actual working conditions and
the neglection of the elastic distortion of the workidg tools. The upper bound approach method
predicts the deformation of material well and suggests the formation mechanism and prevention
method of material defects caused by working. The internal pressure acting on the ring container
and the projection of the die are measured (Fig. 4-6-1) and the Thomsen and Frisch’s conclusion
1s confirmed.
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