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The Cold Rotary Repressing Process

of Sintered Preform

D. J. Yoon", S. J. Lim, S. Choi, K. H. Na
Advanced Forming Technology Team
Korea Institute of Industrial Technology

Abstract

This study is concerned with the cold repressing of sintered preform by rotary
forging process. A experiment has been carried out using the rotary powder forging
press(500kN) which was designed and constructed in the authors’ labaratory. The
effect of process variables and aspect ratios of sintered preform was observed and
measured by several mechanical test, siich as working force, hardness distribution,
density, and microstructures of the specimens. It is found that the highly densified
P/M parts can be obtained and this process is very effective for improving quality of
the powder products.
Key Words : Rotary forging, Powder forging, Powder Metallurgy,

1L A&

TE AZAEL 2249 GFAPL o4 F2E woly S g AHEHY
gom, 53 71& AFHYLZ Ay o e AEL &4A AZY 4 Yo 1
€3 249 Az € EYA8 59 ANAN g4 ok £ AR o) &8 s}
72 AR FUANE BS FHEL 23 o) AdAuolA thFsts $£57 9
o a3y 2ZAEFS YR JFR 27 2 YRite) AFY So & xES )
AX AR Fo) d4st JAREY AFEA RE S 2L FAY AT RES
A st of gt Eokde i Aoz HgHo o) w3 B2EY AT g
ol & FAAMN AFY 277t g dd we o slx 2P BAF ob|AA
ok WA 2ZAFY AEE FHAIE Y Fo02 o) e EAE HEHA B
o BE Eobd 4Z2AFE 9o $48nA4 dxe xFHo) AMA™e R YIr
2 FAH3 ey, 2 JoE or wFag?,

32 AAFAME JAex: Zy2rt Awse] da B3P o HAYAY
of dall AFEA ANAEA, AAYYP) FHEL o83y Hugx FTHEL MM
7] A% A7t AgHD A, AANYRE Tere 2 FAo O YR 2z
E2 BAA e 43849 AR FYE 2 FAd distod AN T, 248 AE
7HgEtE AFFYH 24 £AH2 FHHUN AES YA FRoz, ge
ZHERON £ 4 gle Ad 999 o)Fd sty Axg FA4A =Y S 7}
TUAE FEEF o] AEY A 43 AN 9715 Ags=d aFHo)g=
AFAEE SEH D oD

TUAME Eddzd d& MEA 48T en, o8 s BH A ©
2740 87do wWet B ATHAME AN YYL o)L AL ETAYY =S4z
29 e} obge FuLxe HE stsAd d& AEdr] AFHAYY. g

—281—



B oeEdAE AM4YEE o8 W BUUxd sz L FAY $4HE
AZsaA UE AWezRY HH 4YZAG YA Yo wet WIS
e setstnz, 4Y34E, AE, °E, vz 59 Wdo da 2ARA,

2. 49

2-1 A1 £v)

B AYY AxFAL a9 194 BYFa QU 94714 &3 E4A% ¢F §
AE G2 ZH2A0TonF)AMY AYH dujad FTAHALE AR AzAY. v
28 M (Preform)8] 371 A7 o] 3lmmolA BAui7t 42z 03, 05, 080 HEE &
17 Zo] AYaHPt ols} To] YA YN E YTt LN «HEY T
< 1120CelA 3083 ou)AF(presintering) 38 1, €59 725 750TAM 3083
AZ#YY. duadFey BVEE <A A$ 65-68z/m’ AE:, &FL
7.0-75g/cm* A =7t HAdh.

2-2 A £ 9z 43

B AYA ojfd AANY HIUoR THAE 29 29 ¥ 2014 ZHA9 9
@3 Agg dez o’ & AgAxe AR89 AAZe] 0-6°74A 2AE
Qe JHyoz ARIFYPY FFEYL AALEF(Spin motion)HF HEETF
(Orbital motion)& & & YEE AzE Roldg. agx ¢ Y9 vdFd 44
Booz A ANz 5§ Betstr) 44 44 AR Aot oj9} @o] Md
B 3AANY Egdz P2 Hd AYPAFL 508cl:m, Hd Y 4¥L
175kg/cm?e] t}.

E 7RG Jed JAANY AL ARSY AAGL 37 ojH, 4F 39
$E5Ge X $E(Orbital motion)o2 APHAUt. 18AF AgFL 03-1
mm/revl A A8 9714 AREY JAEEE 200pmeE AT LS
w7 94 AGEELS 2AHY AYL FYsAY A BEOx AHAA AHE
d AL ¥ FEAZR B AHEHI Y= MoS:E A8 =X JPFo
289 24 ol nlAE 29 AY {FY B2 AFE HEAA A¥AY g&
& P9y azin A AYE £33 ¢FANEE 47 1100Ts 750TAM 60
BEQ ¢37tA &M A4 d(Resintering) 3 R ot

3. 43 ¢ 1%

3-1 9% % A5

54 Buuz 4y ¥ ASW%E E 394 Ui Qo Aue 54 2ue
28F FALEE Bl I FolhA H¥AYT. 29 394E A #Ue
Z A¥Y AU HAFTL glon, H¥F] duyPAoln ojd%e By AW
o)k,

3-2 48 &%

2g 4= PAN7E 059 A€ 1337 EE 05mm/rev] AN 43
guf A8 AYEHEH YT Alo]e) BAE BAFa Jlon, dx FNHES-E 4y
#2E Z7ts= A UEW I A £AETAY AS 68g/cm® AEE 2= o)
HYME 75g/cmPol e AE2 ZF7IAZ dE o 20 tond) AYIFol 28HE A
g BdF3 ik AYAFS OtonFY 71AA B FY T 2ol 65-68g/cm’Y)
AT g 2= duAgYAE A& v HA BT dxvle A$E 20tonBFEY AY
#Fo2 75g/cm’ol 4 AEE Yol AW 4=y} vwd vuH FHE FFOoE

._282_.



LAEY AFS AL F AL ¢ 5 YU

¥ 5= FAwIl 059 SFRLAY duHYAE JAY AJYEE 03%
Imm/revo 2 71435l e wo) Yol HYaFe AsE veua A 97N 3
AF 7MYSEd WE 2849 dFE e LA NAY YL TS} 2ZA
4 IA JdEUI gloy, BES 184S 28839 Fo)s Q= Aoz Uy
Uil itk olRe HYAEs AR A7 A4S AR WYY Zr}bay)
WEQN Re g Algdr

3-3 "4 23

¥ 65 SHAY YA} P ETYURF 289 AW ©We Fus}
Fste] B3 AnAPAA 50ue2 FIY aPolw, 7N A3 HA Hol: Aol
718olth. 29 6@t 68g/cm’Y WEE = dulgYse wvioz we e
HFa glen, 29 6(b)e A £RURE WES} 755/em’) APoaRy A7
A Fe 7|FEZE BAFa U A7INE 71FY 277t 438 oA AL &
AY 4 AT

3-4 Ax ANY

3R RYxAF A4F 2o AFEN ux= g2 HBotay] g B
SEF JYLET} 9565%014Q AMe2RE A we oz Avy WM A
=8 F33AT. 29 74 g4 0590 ¢AA ANHOERY A Rugz
TR wet AR Ee WaE Jeha gt 2P (a)= du YA FEzto)
I, (O AUMAYAZRYH NAF YL ES 05mmirevil A AAYYY AW F
EgezM UEE 75g/cm’elth (b): A EUVZE AL 1100CHA 6087
T2 BEA7gA AZE AW AHEgto)n}

A7 duidYAe] AEEEE 973 2ond FAWGA FAEge] IA e}
Wi ok 3d AYE AW AEEZE QuA YA} vmen A3 o 3
9 A=Y 5L 7139 49 71FAHwork hardening)d] ¥ Moz Bk o
Ay ArdFe) AWLe 448 duyPAETE 438 2 FEHES Yz o
o, ALY AN¥EYG Ao FAA YgWz Q. ojRe 2FHAANAN MEFA
37t £99 A 2 ars 3ok gAY 9902 Algd

¥ 82 ¥Yulol wet YYP £AA WL Fo) WP 2y ATEFS
et ok Q71N dAu YA AAYEs}t 80%2) RE 95% o)A YrE¥S
4¥E A¥oltt. 2PN YAt 842 ARAG sEBA oA AEZY 27}
¥ A dehda Aok oJRE YUl E48 RN ARddgN Wy &
Ao Yehia U}

a9 9% 37 059 £l ANCERY 18HY JAYEE wste] ma} A
¥E AW JHAGN 2HY AERIE HFa o AY AR B AG
ZMdEE7t A4S ARl A vegda g, olAe HAF Y& Es} e
TE ANUF FRFYA ol FEuHo) Folxna N YYRo) Yyteo) %7349
dAE 4oz gy,

I 108 SFETAZRY AuYMs 5 Euezd AW U g% 8
0CAA 608 22 A FELIE JYeulz . 714 qu| g9 Ax
£ 73g/em’el2 53R NAUYEEE 05mmirevo 2 HYY AW Ax: 861g/cm®
ot AEEXE ¢ALTLAY A9 T AP ¥23 o}

4 A&

HA YU o4 FLUZ T ¢ Y& 59 2 Y3 ge 2
—m_



g 4T F AU

(1) Ff ¥y vadd e JPYos IUE AFE 42 T AAH

) 3AF JIt&=dd wel JP{FTe Fol= A FUd

B) AP IAEET BFE 5§ FAEHL dAFHe2 A JYEiUG.

(4) N9 A3AdA vny FUdsA Ndd Ao ddd

6) Age 49 Ao, & JANY HHd g W FLdeEx FFL NE E
Forg FAN FriEHE FHLZ FAFIl dY Fo] AW, AFY nWEY
Adled ALHL A 4T AZG B T4 wmEd TS e5% adx
AFE 2o 44 22 F ol FF AFEALY sts4ol ada ded

A1 E 3

1. A% o]AR ojF 4, oldM, uFA, 1993 ‘£ @x rled ¥F", A¥ &
338 Vol 6, No. 4, pp. 362-375.

2. D. Whittaker, 1991, “Powder metallurgy for gear productions current status and
potential future trends”, Materials & Design, Vol. 12, No. 2, pp. 97-100.

3. P. M. Standring, 1989, “Rotary forging- a technical review”, Met. J., pp. 9-16.

4. J. R. Moon and P. M. Standring, 1986, “Rotary forging for high density powder
compants”, Met. Mater., Vol. 2, No. 4, pp. 206-210.

5. Liu Gui-Qing, 1984, “Application of Rotary forging Process in Processing
Thrust Bearing of Steering Axle”, ROMP3, pp. 94-100.

6. &9A, YA, 19, 1995 “3AA AP 93 Bz AEE5H d A

" 953 AFEANI =, ITA2471F 83, pp. 31-40.

Table 1 Dimensions of sintered Table 2 Specification of rotary powder

preform, farging Press.
Specification
Do |31] 3131 l . Urr)rpex;lt-iglle Orbital, Spin motion
Ho |24[15.5 9 ! = Inclination 0-6°
| angle
Ho/Doi0.8/0.5(0.3 y Max 300 KN
oD Pressing :
o foree Worklng 400 KN
Ejecting 120 KN
Rocking shaft 0-300
Table 3 Comparison of thickness rotating SD,EEd i
between sintered preform S mlggvngef (siﬁaed 0-75 rpm
and forged specunens pecd Spiral feed 0-3mm/rev
Material Aspect 'g}utik;zSS(M) Main ram speed | 0-25mm/sec
aterial | __ . *'|Sin Forged Ejecting speed | 0-10mm/sec
preform Main 17 MPa
Pure 0.3 95 545 Pressure Working 14 MPa
fron 0.55 17 12 Ejecting 14 MPa
0.77 248 155 Day light 200 mm
03 | 93 6.08 Orbital main motor 15 KWx6P
Pure Cu| 055 | 1735 | 1281 Length* Width* Height |900x900x2500(mm)
0.8 248 16.6 Weight press 5,000 kg
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