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AEmBEE - AR @G EH  &EAFEE AL &E & (bonding wire) >
BELBYTHAHE I00EEHLL2HED  EPERMNERLRAT - o4
B TROELERREEHEER) 2B Tk | HFHHEHRAR -
k1 £BmBzBMALRE
oM - £ B 4 MR
- BHEBRER
i 3% K [ERP
= Bl o 4 78 7 G A fé:ﬁﬁ/mﬁi& R iR.(mortar) 4% 4 7 3% 48 ~ 4548
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ERZRY ETHER MERME - BTH - SHEBEEM BH £464
i3 BT &4 THEE ~ BB 47 ~ 48~ REE4M
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LBK EH-—AUREREBIETREERG— MMM ERe TR 4
G b KRR A KRG 3 (rolling) ~ #4E (drawing) E WM T E R TR - FI A ZHEL
BoULF x4 ER@BGHARHEN  NRBTIERRERANTS - AT R
HEEsm il R RRM—BENNS -

B ek 0 L BEFLR BB BT B K 694 £ 45 A 44 (Drawing)
Ex 21 B RmRMEDies)  BEHFHBTRHE > BFTH N EFH OB BN E2F
MEZIbH B - KRB OBER AT T - R &N TTAT 200 F49
BB R~ NTUAT 800~1,000 a3 - 2 E R 4 R 0 Thosb— Ry &
E 0 T H e R R A B EAR( X A e AR R AR (Draw Plate)) ERAR 270 &
FRANRGETE AR GHEIELS > RELABRELRIERT ik TRA
WHOTERRIARE - BT R I UASBEGEE 1 AR)AE &
BAKE > F FHe SR YA AKEELS R -

BHEAE VR TRBEE  RERAAGERANBEXRREEH > 8
S AHERNGIFANonslip) MR AFFBLA LW FABRBERRES - &HT
RELENEAENBGREGER » SANBHERERB—HLL2FHE—AW
BRAR o

1860 4 » tbA|BFk 3t 84 Belgian X 7% £ R #L#(Looping Mill) T # i 100m #54%
o BR_BEHRGE T @UR—HH BNt FEZRREE -8
MRATH  BEF@ 180° AR B R R B AT EE £ EBAILE
MERAHBAR
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o AR EERE  RMPAAMERORRERBRELAYHBEIFRE  THR
i 0 R KGR TiE 30~40m/s Sk o 7@ Garret X R 8~10m/s A4 - 1882 £ 4
B William Garret B % % R 89 Garret X752 X 8Ltk - £ B = AR ET & o) R LA
—# %% AEREARSILYRBERAREEVEE - Garet 41 F 8942
WA 4R K e4aH -

1930 44448 B Krupp 2 5 £ M &) Osram 2 3] 8 M B BRRH > BELRR
BEh ERBEERANCERARLRE  EXE2AMN | mm AT el - f+%
% 1 General Electric 4 3] B8 89 COMPAX(% & % ) & 48R 48 A 7A # mm H /2 #h48
G TRBESHERSEN BESFERBBEGR~HEE - 1960 FETHE
2 R Illario Properzi & 4 &5& 8307k » £-Br X Bb 7 i SR E ik % 4 9.5mm
Bée s BB OBERRARN T £ DRBETH LBERERNEE 21965 F48
A 4.3 A SCR(Southwire Continuous Rod) + Contirod ~ Dip-Froming 7 X, % » —{B#
7(Coil)ty & B TiE 3 AH(Garret X2 110 AF) » 5Aes) 4 & F&TiE 4000~6000
/R e

2 BERMHRERRE EORRPTHNE R $ R B EH
MERPERLEHNAE - LELAF S AN ERBRAN B ABUER
HEE Bl RRARHHFROR TR YA E % 4 UAA A # %8 (hydrostatic
pressure) IR A M B H OB RBEL A% - SE P XUBRBER 2GR AHANH
% B A H E#(one pass)lf @ k45 to(reduction) 7T BA 53 60%A L > FHR— KW E

Bl m R 6% RRESHE T 104 -
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FI R 3 B R AT R R A B A 71893 4-Robertsont E 4] » 2.4% » #1940
R4 £ 5119504 2 B > Prof. BridgmanBp 4t T4 8 #HH £ 5 3R B T 09 8 M5
%o EHASRKETHRTREERLZT/H > §7Prof. BridgmanBi£] T % &4
BHEABARIBEEZUNRATE BB EIMFERERARMELUEF
Birdgman#t % B #38 E &4 1 A -

19504 KA FA - &~ HB - LREBT— B ERRE > 271970
EX AHBREHREEBMIEL FERAR  HATABRBLOBRHR
B ~ 3 £1000°C 2o b &Y B R R B R B AT AT R BLBAS - B AT €4 2500
CHEZ1000C)z BIMEFRERE LRI GRAMBOMRBHRYZRMC
TR - WEARE - BMEHEMDT  BREBRERAHRGEREE  THRY
MEM > BhIH  —RTEMRATESZ L ZH BN -
1l #REBEHEEAMVEZELGCEREZG LR

o ] B 4% X 3 B (Direct Extrusion) ~ 3% 5% #% & (Indirect Extrusion) ~ 3 3% 8%
A #% & (Glass Lubricating Extrusion) % # & £ 4if — #% > # & # & $ 47 (Hydrostatic
Extrusion) F AR RSLEMBRZERERL — B 1 rA LA nBER LR
2R -
L1l ERBRAMERELR

BEHR Z A0 R AR R SR (die) S B 4% F (container) 2 F A8 M 2 5§

Rl X8 B (die) A B 48 B (container) ¥ » A HH ¥ A H1ES - HFREHE



AR EHERBE QBN Oillet) b2 A8 > B R BEEBEABEEER Y
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%3 RaQHABMEHZHRERBIREER

Days Topics Teachers
1. |1. High Pressure Scale. Atomic Pressure Vadim Brazhkin(&] A7 &)
2. High Pressure Apparatus
(6/ 10) 3. Megabar Pressure Region. Phase transitions.
Metallization.
4. Synthesis of New materials under high Pressure.
Metastable High Pressure Phase.
5. Importance of the Shear Stresses under High Pressure
6. Diffusion Processes, Defect State, Plasticity and
Strength under Pressure.
7. Composite and Nanostructed Materials
2. |1. Process of Hydroextrusion and it’s technological Vladimir Berbentsev
drawbacks . -
(6/11) |2. Description of this process, prerequisites, methods for Dizhur Engene(# )
reducing the degree of it’s instability
3. On process of gasoextrusion
4. Fundamentals of gas extrusion technological process,
possessing a number of advantages and new potentials
for metal processing by pressure
5. Demonstration of assemblies of hydroextrusion
equipment by C.T.S. V.V.Davidov
3. |1. Showing the plant in statics. Vladimir Berbentsev
2. Demonstration of separate assembles of the plant. Vasilv Bugak
(6/12) |3. Demonstration of products obtained of the plant. astly Sugarov
4. Specifications of the plant Alexandria(&F)
4, |1. Information on applied investigations in NPL Vladimir Berbentsev
“Diamond Tools”. .
(6/13) 2. Information on investigations conducted in NPL “"New Seesarev Vladislav
. . . « G. N. Yermolayev
and Prospective Materials” and in NPL “super hard Dizh >
materials” izhur Engene(£73%)
5. |1. Summing-up the probation period results. Vadim Brazhkin
2. Answers to questions. .
(6/14) 3. Prospects for applying the hydro and gasoextrusion in Vladimir Berbentsev
the industry. Vasily Bugakov
Alexandria(%13%)

16




B~ R CH
AKX E 44 £ d HPPI &9 8 F7 & Vadim V. Brazhkin % #3342 > b
MM EHBRBREDR THR ) T E - ARBRFHEBEBERE > &M

RﬂéﬁzﬁéﬂaP—g’ s Rink XA R BN T BT

E
B P="
AP=y
LB FRE FHHEBETUTFRF2
4 _10
Par~-15¥~1'-'—f—~1oomar
ag

2348 4 f& (Phase Transition)f 3 > ie £—>R or R~ KA EEHR
71 #¢ 100k bars ~ 10M bars

BA 8 # 162 (inorganic chemistry)® 2 5 R AT & 249 & /1 # 10k bars
~ 1M bars

UL H # At % (organic chemistry)® &2 fm & » BAFE B9 /1 # 1k bars ~
100k bars

A % 4 Fo 4 §b ho T(Biology and Food Processing) & » R A7 & 2698
F1#¢ 100 bars ~ 10k bars

Froh TARERBTHEHRETHE 10 &7
TCW) |

4 . Plasma

10 - PhaseTrans
—

Inorganic —

3 Biol Organic
10 - iology
//

10

10 —

I I T I | | \ ——
100 1k 10k 100k 1M 10M 100M P(bars)

B 10 S&HEARNZREETER
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BN BT RELARFART  AAEREMSRARE
AW LELEFRE ARG B BB UEEREZHBABN

HPPI £ Z B FTAAB Y » £ EMRHEF *

(DHBRTHRERE 85~ 8% -

()& 44+ © CBN ~ SiO, °

(3)wide-gap ¥ H 8 - M2 B Fume MY -

DB BT HHFFEOEREET - AT - HHEH - HHBEE

FAH) o

(5)Diamond tools ~ A% 4% % (synthetic diamond)

(6)# & B 4% B (hydrostatic extrusion) ~ #k & & # $ (hot gas extrusion)

(7)3e.3% 4 32 (geophysics) 9 5 %,

11 & HPPI #9487 B 8 > T S BB FI 4 0 AT So Lo B 69
WMEREREE -
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% — %k # > & & Vladimir Demianovich Berbentsev % £ 3 il # # & (hot
gas extrusion) R H#r & B R GF R R 0 W B A3 X 89 & Prof. Evgenii
Mihailovich Dizhur #u Mr. Bogachev Aleksandr Nikolaevich « 1A F & 25 £, & L
E L INE

HgBRBEUZGTR dNK S R B4 H BB GRE LB i
BN G a B R L) - RITR  BRE LAY
W4T R > B RRARRBRIREERE —BERXBRY 10 02 1> B
W RTAFSZERLERTERIY VE®H-3F 4 B % (stickslip
phenomon) » EAER LT B 12 KR A -

Sharp dro
Smooth rise 1P Eop
p \\
B
5
T BR

B 12 # &R &y stick-slip 3% %

i LA b 38 #E4% % 3% & (extrusion speed) R A& X #9IR £ > € E R &%
HEARZHMAERE - Fldo R (billet) ~ # # th(extrusion ratio) ~
% K A (lubrication) ~ J& 77 4k M.(pressure stability) % % « « -

BHRERERGRZE > BITUA T 3 Bk H 87

(1) Amplitude of pressure drop in one extrusion leap,/\P.

(2) Time interval between the neighboring leaps,/\ 7 .

(3)Length and volume of deforming metal in one extrusion leap.

BRATAPFATHEE BEEAPRNATHERFE ] BIHY
REATREEZRBGER TAP Fo/\ 7 BN 0 89 84Z » BATT SR A
20



R EOLEMaRT -

AT

aP

AT LAA LA

B 13 %% stick-slip 3. £ 89 43
BB RBEE T A A stickslip R L HFEARGTRYEER

B o0 o RAEH R LT & BB 0 T s 4E stick-slip 2 E R AR ©

)
()
3)
(4)
)

(6)

Apply high pressure medium with less compressibility.

Apply medium with higher viscosity.

Apply die with less angle of entrance cone.

Apply the pressure generator with higher productivity (velocity of lifting).
Apply the porous layer on surface of the deforming billet for strongly
keeping of lubricant,

Apply the augmented extrusion.
HPPI . % 4243848 B 69 % B JA T AR5 R B4 o 057 & 4 89 stick-slip

M A A SRR EER N A 4 %K (pressure generator) @ Mk & 1E &R
¥ A8 (medium) © 42 10mm & 200mm 694848 & M - M % B 40% > 8’
HAR30 > AE&ERwE 14 A%

B B 14 #4977 LA 2] B [&(pressure leap)#¢ 800Mpa 4% 2] 650Mpa’

R 71 £ % 150Mpa > &R B M(pressure leap)#y 85 Fi] 4 % 0.006 £ > 48 #F % 18
BRI EERNS 15~20 F FOEHEREREL  TE2HE 15-20 Hyys
Bl A€ BARNERUAFEMHBORS - BRFEWEREL S
30mm~40mm £ # °
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' 3anuch gabsaeHvs P(T) u xvga X(T) BU ppems
© CHauKa 3KCTgysuu

LoCid.a

500 g

B0klia -

0 0.0056cex

.
=
w
o
>
-
o
i - X{T)
:\IS:..A_.... .
[¢9]
£
i
[N
=3
=X
[ X(T)

4000mfcex”

i

B 14 #REEHREXR
B 14 9BRE TREBEAREWS  ZELZBNGHHTZIR
AP e ARG > BIRIT AR B AT RS FAREE » BT AT
7 &) P HF R XET o
P, S—Ry—Rgp =0
H ¥ P, — pressure before the leap

S — cross section area of billet
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Ry, — deformation resistance of billet before the leap
Ry, — friction between billet and die before the leap
J B AR 3R T 4 M A (cold forming)dF » # W Re B FTHRAE

8 2R B Re RIBASFAB R EIRFR LT R ZRAREERI

Yo B 15 AR5 ©

X

B 15 BRhERBRESMATER
) F B 16 893 R B E 098 /1 547 model > T A E H B RIS E ARG

BRe By ) AR K o ko BUF AT
Po—kix) S-Ri—-Reo—ky x)-m X =0

Ed k- BEAHR BEMHELOREMELGRER
X, X, X —displacement, speed, acceleration of billet.

R4 — deformation resistance in time of extrusion leap (Rq = Ryo)

k, — coefficient, B ZH FFE L R ERE L ER N EILME

L

m — mass of the billet

fr

D
1

'
T‘x,i(
B 16 # & ER#E & 098 /1 % # model
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W RBFEFRAFAGAFTELF > TUHFE] T -
- k]X S+k2X—mX =0

#EEEXBLK'-4mk S<0 Bk =X 8 —4& M (general solution)
o F A5

X=C cos1/4mks_kt +C, sin 4mkS_kt
2m 2m

BN BEA G RONRERREA WM 0 A7 oLE R S BB 2] 2 R e B
1% > b BB A A Ty MERE RN o > BB SRR BRI E
BERRGRE) BEFS LA - TRBEH LADNBARRUBIRET > H
WIRERROPMITE » — AR BEAFLES L BN L FE
—EMET,  EREAEH S —ROGEH > LR EARGBEEAIXEFETE
BB gAedsE Too odb— HB ML > stick-slip REMELEA T -

o

-rl

X

B 17 B Hhfppi &S ey 4T ER

HPPl £ BEBAHRBHBEZHOZERRBRTHIE  BERAE
FlURBEOT ERBR - EXAESBREENS D | FEHEESHHE R
TSR ABARIRE MR X AH(gas)  EARBEARSHBEN
LR EREBEEBRESHAEE SRR HRERIRF a0 PE - @
HPPI % 7 A REH B > HEA TS8R RSB HAHEEFRE
BEA B ENEAN  EAMMGREFE - AHHENIHEERREY
FE B 18F08 19 AT o
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T
tn €
B 18 Ak 3% B Aokt i 8y J& Jp 6 B 44 B
BE 17 TURRHNEGBEGHE W RRBHBHREROTE > §

BENBRINHPOBLELEEN HRABENCRRORE 2 £BFR
B THRAEDNEINM GBI I ASR A IEREHERESH
> TH TR RET:

Inc =mTlné
H# #c — deformation resistance
& — deformation speed

T — deformation temperature
m — coefficient which is constant for that material
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