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Effect of Aging Treatment on Tensile Properties for Beta Ti Alloy -
Takashi OKI, Hideaki KURAMOTO and Osamu YANAGISAWA *

Effect of the solution treatment and the aging treatment (STA) on the tensile properties for the vacuum
sintered plus HIP’ed Ti-13mass%V-11mass%Cr-3mass%Al alloy which are producéd by blending .
elemental powder method has been investigated. The HIP’ed material showed the remarkable
embrittlement, and the equivalent high strength by the aging in short time with the heat treatment ingot
material, when STA condition equal to the ingot material alloy was carried out. It was proven that the

processing which combined the HIP treatment with the STA processing was possible for this material

produced from the element powder.

Keywords - Ti-13mass%V-1 1mass%Cr-3mass%Al alloy, HIP, tensile properties, STA, precipitation
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FHEHT HIP QUE & STA R 2 HE DR NEBRTETHD Z E ZHALMICLE, o

¥—U— I : Ti-13mass%V-11mass%Cr-3mass%Al alloy, HIP, 5|A4E, ZALEZ, AT
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L BE DS ITHRSTIRE R B A LN D72\ e
B L BRATIF L A LR ERTV R @02

£ ZCHAMATIE. BHFRBEEICLY, ERApH
F & U BREOERMEICH D Ti-13V-11Cr-3A1 540D
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_ 2 EERAE*E

21 AHOER

HERRIT Table 11277 T & 5 27k RALBIAFTEIC
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m) DFF UK (FERF v 7 ZAWE) . 325um A
v 2 LT OREDO/NTFT 0 AHE (ZEFEFEES
A, 200um A v 2 TORRD Y 0 AE (=
EEZEBRE) B X U750 m LT ORIRD Al-42V
A4k RHEBENTENRR) Tbhsd, F¥kKEHR
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1678K 7 3 {REL T 10.8ks fHIFERS Uiz (EZelefbtt &
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D 3 MEITINT 7.2ks i HIP BEHE L7 (HIP 40
BEEFESR), Tivh O HIP MEMC, BN
REHAREROOI-0D% 55 UTe (STA &BER), BMbaE
{E. 1073K T 2.4ks 7NV 2 BESPIC TR L
Tk (wq) Ulz, ZOBMLUEMEZE, 753K T
3.6ks, 64.8ks 33 X T* 270ks [HIELZe P CREZHLER L 77,

F/o. HIPAAE L STARBEBEZREIFITO) ZEHBRYE
LT 1073K-7.2ks D HIP 2 21T o> 7%, 753K £ T
# L. 28.8ks FRIF L= Bl 2 BRI L7 (HSTA #4&
M5,

22 HERITE .
FBEBIEIL NS KR LT AF AT REIZL T
FToTce T 2T, HFBEHED D VT EERE T
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THELIE (4.817Mg/m®, SCHRE : 4.816Mg/m*Y)
FEHEEL LTAWES, $i-, BEAsoBIEIz.,
HFBEWER LU SEM 2 AV 2, AeTEOTER

B L UREREEORRIIIX R~ 7T+ 54 %

(EPMA) BLUXBRENTIEE (XRD) &AWL, ;
BN 16mm, & XA 55mm DR OEZE
BEREATES & O HIP 03861 2> B AR 6mm, FATHRE &
2% 25mm DB BRI ZHARIC L 0 9 L, 313EMER
L7z, SIRRERIZ, O 2 43X 107%™ 044t
T, OFTHRT—VROMUEH 2 AV THEICES
ETOMOZRE LR, SIEMEOEEIZIX SEM %

FWiz,
2.3 BEHBEHM & HIP JLIEH

INE TOREDTH L NE BRI OB BEE 2
Fig. 11079, FHZEFERIREDS 1458K LI EDEZeBERE
MIZ U T HIP BT Z 2128V, 12iF 100%0
HAEELETIMRE/TNS, £/, Fig 2 125
R ORI 28 U, HHPICR L BIUEHE
KBWTESDOERZRELRLETHY . REH
(imperfect diffusion) & 7RU7=Di%, EPMA TZ 1.4
RFTy S ORILEER BB ST B2 Bk T
5. B N7 UFRUTOER HIP B 054, HZS
BERRIRALDS 403K LA F OB ZERERM TRENZTED
RULBOEBIL, 99%LL L DX BE 2B 51KE HIP
MBI bEE SO,

Table1 Chemical compositions of received powders (mass%)

Powder | Fe Si cl Mn [ Mg N C

H O |Tif V Al Cu P Pb S

Titanium | 0.016 {-<0.010 | <0.010 | 0.001 | <0.003 { 0.005 | 0.009

* Vanadimm [0012{ 0025 | — | — | — |0068{0.024
Chromium [0028) 0010 | — | — | — |0002|0002
Av | —| - | = | =-| - ]-1-

Bal| - | = | - | - | = | -

0.015] 020

0.006)0.504| — | Bal. { 0.034 - - - -
— 1007 — [ — }<0.001]<0.001 | <0.001 | <0.001 | 0.0008
- — | — 14175 Bal - - - -
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Fig. 1 Effect of vacuum sintering temperature on relative

densities of vacuum sintered and vacuum sintered + .

HIP'ed Ti-13V-11Cr-3 Al alloys.
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Fig. 2 Effect of vacuum sintering temperature on the
microstructures of vacium sintered and vacuum sintered +
HIP'ed Ti-13V-11Cr-3Al alloys. O:diffusion, X:
imperfect diffusion (V,Cr), A: imperfect diffusion (Cr),
'@: the material of highest ductility.
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Fig. 3 Typical optical micrographs of STA’ed (aging time,
t=270HI, except for (g),(h) ) Ti-13V-11Cr-3Al alloy compacts,
vacuum sintered at (a),(b)1678K + HIP’ed at 973K, (c),(d)
1568K + HiP'ed at 1073K, (¢),(£)1458K + HIP'ed at 1273K
and (g),(h)1568K + HIP'ed at 1073K (aging time, t=18Hr).
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Fig. 5 SEM fractographs of tensile test specimens,

(a),(b) vacuum sintered at 1678K + HIP'ed at 973K,

(C),(d) vacuum sintered at 1568K + HIP'ed at 1073K and
(e),(f) vacuum sintered at 1458K + HIP'ed at 1273K, and
(b),(d),(f) STA’ed after HIPing.
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Observation of Micro Drill Processing Load by Change of Motor Electric Power.

Osamu KUWABARA

Motor electric power was measured in micro drill processing. In case small motor was used for drilling, the

change of motor electric power could be measures and the cutting resistance was able to be valuated.

Keywords: micro drilling, DC brushless motor, power evaluation
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Influence of Si-particle diameter and volume fraction on dry wear
properties of spark sintered Al-Si composite

Hideaki KURAMOTO, Takashi OKI, Kazuhiro MATSUGI and Osamu YANAGISAWA

In order to investigate the influence of Si-particle diameter énd volume fraction of Al-Si
. composite on dry wear properties, specific wear rate and friction coefficient, the composites
with various Si-particle diameters and volume fractions were made by spark sintering, and
dry wear tests of the composites were performed. The results obtained were summarized as
follow : | '

It was confirmed that specific wear rate and friction coefficient decreased with increasing
Si- volume fraction and average particle diameter, and influence of Si- volume fraction
tends to becomg stronger, as Si-particle average diameter was smaller. waelver, in case
Si-particle diameter is too large, specific wear rate increases with increasing Si-volume

fraction under the influence of Si-particle’s crack.
Keywords : Al-Si composite, spark sintering, specific wear rate, friction coefficient,
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Fig. 7 Schematic drawing of wear form of spark sintered

Al-Si composite in case (a)Si-average particle diameter is

small and (b)large.
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Trial production of wood-plastic composites using hot roller.

Hiroyuki MIYAKE, Hidemi SERA

For the purpose of effective use of pruning twigs and leaves, wood-plastic composites which consist of

non-dried pruning twigs, leaves and polyethylene were prepared using a hot roller. As the result, by

mixing the materials for 20 minutes and adjusting a roll gap, the composite boards which contain

non-dried pruning twigs and leaves about 50 weight % was obtained, and the strength and the thickness

of the boards were uniform. The method of preparation and the characteristics of the composites were

shown in this report.

Keywords: Pruning Twigs and Leaves, Polyethylene, Wood-Plastic Composite, Hot Roller, Mixture
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A Study on Decorating Technology by Dyeing Clear Coating Films (2nd report)

Yoshitaka KANEYUKI

A color clear coating technology is widely spread as technology of high transparent coating on the

surface of glittering metals. If not color clear coating technology but decorating technology by dyeing

clear coating films are used, uneven coloring will be hard to be caused. In this study, reserch and

development if the decqratirig technology by dyeing clear coating film were performed for practical use.

Keywords: Dyeing Clear Coating Films
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Development of Drive System Changing Device by Electronic Control
Shuji NISHIYAMA, Shin HARADA* and Kunio HARADA*

This paper relates to a drive system changing device of a four wheel drive vehicle enhanced
running stability in emergent operations such as sudden braking and sharp tuming. Weight of
many automobiles are lighter at their rear portions in their structures with engine, thereby the
front portion being heavier, so adopt a system by driving rear wheels and another system by driving
front wheels. In this reason, many sports utility vehicles adopt four wheel drive system. Because
the ordinary vehicle is heavier at the front portion and is lighter at the rear portion. A phenomenon
in which the rear portion of a vehicle is swung by inertial force in a front or lateral direction making
at a base point of front wheels of the vehicle is difficult to occur even in emergent operations even if
the rear portion is lighter than that of front.

Key Words™ Drive System Changing Device, Running Stability, Sudden Braking, Sudden Handling
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