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A Study on the Expelling of Zinc Stearate in the Sintering of
Copper based Oilless Bearings

Sung Soo Choi
Dept. of Materials Science and Engineering

{Abstract)

Zinc stcarate is added as a lubricant to metal powders for compacting. It should be expelled
from compacts in the burn-off chamber of sintering furnace. The temperature of burn-off chamber
should be adequate for the lubricant to be volatilized and expelled from compacts, otherwise liber-

ated carbon will deposit on compacts and the surface of sintered products will be black stained.

In order to determine the proper temperature, the effects of temperature and time on the vo-

latilizing characteristics of zinc stearte were investigated by DTA and TGA method. The proper

expelling temperature was found to be 425°C. The standard operating conitions which can be applied

in production-line were studied as well.

I. # i

&iheh S (oilless bearing or oil impregnated
bearing) = £ #HHel BEHET T8 T4
frd o ask gA & ALrd, A%, 43z,
A sk7], hair dryer, tape recorder%®] FRHER
o /B motorE fSMAST] B, REBR. HHE
2%, Hiu s mEEe AR

REEEMEZE oS4 Oillter}= HRHBLE
WHEl ol Afele] o¥ 2% @l 3] R
Helm vk @R 4403 Cu-Sn, Cu-8n-C,Cu-

Sn-Pb-C, ##% &%+t Fe-C, Fe-Pb-C, Fe-Cu.
el glovt Ahg el 4@EH = 22 Cu-Sn-Ch
£olvh. Cu-Sn-Céhar &HE%T Cu-Sn-Co iy
I Gy, Hfne BEestAY FHesmd £Z#
e E&sha BRER EEAAL Y EES &
AF)7] ko] el ol B HEAS MEBMZA Hn
el BT % BRBEF(RE d1d 23 2
£ A&t Ha:Ne=3: 15 A4 400°CR RfEis
fEska Al Ssbe 800°Col A Ak 7o B
Tob. W@ ofa RFMEAENA v ol B HEen
+ 2 BREA o MET B £FE BEH
geol Apkslel AL KEO BFR MBI 2 o



2 o ok

¢ FAES e FRRSNA L HBRE HE ¥
= WA g M B 2 geNA Rk
Bell@o] o3lwl Cu-Sn&hai adel WA 4
RIS B 825°Col A 1051 Bidha o
v oxuoll g ERS) MRRE BES RM 29
T I S R R AW sEHE T
REtA stk RROOOE Bk 400°Ce]
A fFavkn shgont olzlel 2 oldm FH B
Hol WA 0] obd g AEREEel Wstel 1
Wl A WA 2ol

EiHE) WETRE gEs FRE by
o zhch.

Ty
erarg o el 89 —x 4|
e s R O

IS

FaaRS vhed 22 4SS RENAT Tk
(1) # LBk kel RoRel =Heolel w5 K
BEarEe] fgel ¥ Wo orEch @E So B
B sHike 2o Szl Bk RS #
= BEE ok ﬁmzi*ﬁ% gle 4
o

(2) ity 87 WMEEsl 2.8g/cm® B H o
of ¥teh. ol T AL HAE 18%°14 ZAF
A7) ol g, zhe AL A FEHol v
X, FAES WF AAA BECE 9o A

(3) B4R wmEkke) 30sec/50gfiEY TS #
o) Tiifh v el ST 2 KGEWE @
qE BTIhn KBkl BiFstel 549 Hdd
A 7o] geoof Fet

(4) AFEmEs 333 Fd FE gr AER
7ok Arh. Begdlel mkw ool Feol shAH, =A
g7} RAAd A4 - gA "k

EfEEA A Adobe B R ARE AL
rn-off chambers] A deojr}m ?:.5':7}- e o H] &4

Bol Al velR 3 RES FEH £F 0] &
e, LRI L ELA N "1 = ?’ﬁ*ﬂﬁ%q o]
Fol Atk MR FEEE £\ BBk #

A4 % 9

{b&Be] BTS $lotd KFEE A4z @ A
bet wEel A F-9 #iAS 2] $14 propanert
E {4 flame curtaing 5o Fvh. BEEHS
Lok RG] o & Eleh el kEiER R
<] %H Rl b AANEF 2ASA @&
o obsvh, SRR EiRele e oddt

oo

o ED

2o

(1D 18%°]7}e] &ilsEg =]
= oo} gth.
(2) 15kg/mm?e] 4] BEEEE Zto

A FAe 9%
7% 0]

°F Wt

(3) A2 Sad A%, T = FH, G
2 ekl dolok ghch.
#5g 2dotzlB R, Zn—(CrHyODzs #7F

3k 632.30L. 24 Wl Zn0=12,87%°]= WG i
Flo] M hmERST Za 9olAl Zn0=13.5~15%Z
FASE Yok @ ekl 2w o2l B TT”W Bk
ﬁaw}?& g 3 MR BEE I Bl et

A AAA AErk AssteR FkES ‘#-lt-‘f BR{bEiER
SR st ok T 2o eluElfh Lighe] &
gom 120°CH = 130°CHE okuA glet
WEd 2 fdiEs o P ek Bl
A EA7 A1 Qe AFS B ERE 2l
AF obede] Fu gl UAAF 7&?7} 7J<;”:3+_%-1 7] -l
e #mibpadR g f Fhmel AetA F2b
He AeE 4F4E.

& FFgEe] A4 Cu-Sn-C&ihhske] el
Asty] $5te] 2 olul; BN ﬂﬂirﬂ F
17]-31}-_4 A€ DTASY TGA 494A =24 57

Fo RS er¥RE A sdsh o /.ﬂ_ﬂ/ﬁ
ﬂri 25 Taed dAHe-E Aelstn @FgA

S22 9% adng eR¥RE A5y

{7 el

I. XBAE

1. ®Ael 8

SR SR 9%, REBKIA 0.8%, 2 ol
BES 0,8% 5 Wastd, o] 17mm, W7 9mm,
a7 16mme] 272 Agstdel. 432 16 tonT
dla 48erd 4ton/emi2 Sgm, FHA]
£+ 9,45 g/cmde] gl vt

2. DTARE

BELERS =E 2Hell#k i EBHE =

—_12 -



MR SRR RGN BER kEd WY FRX 3

Akl st Fa A& (He: Ne=3: DS 7] &
A 4R850 744 DTA(Differential Thermal An-
alysis) B sldvh. EFAEE o FFu (e
AlLOE Agstgon], 417 ¥ 1 Vigtez
st st 5 10°C/ming s+g o,

3. TGA B

ool RIS SRES & HEe B

9 AE 7] Aok TCANYE Hhesh 2ols)
ek

M AT H8

&
A& Eipe T ‘J—"a% &A stsl ok

(2) 92§ 225 FsrdHA Azl =B AH]
ol obddl T aF A
4. fEiE

A BHAC S mesh belt(H : 20cm)e] 2]
o] d<£A3al sy Aoz 2E F# 50em(burn-
off chamber 2dem=3}), ¥EE 123cm, HRH
138cmd #rAIERE x§hsle] 45K 700cmelvh. &
HEESE d=J et SEsleels ADS dHe

&) 1968-TRACOR INC,

propane 7}=& d4AA flame curtaing 4
A XA Frl 7 mAR %7&5—1% Ag st &’
AR Y e kFEe daddd. = &
IEREIRE Bahanel A f?ﬁ%‘iﬁ?ﬁ‘i f78+7) w14 AIES
o] 42137 burn-off chambere] s =d]o}u] @ ZHeh
S Fiklel W) webA 20~3073pe] ® 7 sl oF
ok

. RBHER

1. DATRE:

2818 (a)E gt /M &l Ne=3: 1) REX
ol geixl DTARERGA 28l ol ZEH
AL 120°CE vhepyka 350°C 2o 4 650°C
Z7hA BEBR] Byvh 2R AL HF—
% MEBHE w37 g Adsdn Fart W
5171614 shERfe] EBFh] dolteh. shebd o
F—2E B BHo] 2d okl mipe) #H

]

‘_(é_'
=
B LR @2 BHE A5t et A4 £

7ol A AR Zdel =3 18 (bolth o714

TRACOR STK. NO. 13673—0001
PRINTED IN 175 A

SAMPLE WEIGHT REL, WL ATMOSPUERET], 45cc/min| PRESSURE,
Zn-Stearate 2, Omg MATL. #2-AlOy 2.3mg N, 15cc/min 1 atm
[PROGRAM oT SAMELE GAS
RATE 10 *C/MIN [GAIN 300 v 1,100 °C/F.S. [HOLDER  NiZ FLOW 0.13 SCFH |
b R T, STONE
(a)
SAMPLE WEIGHT REF. WT. ATMOSFHERE PRESSURE
Zn-Stearate Smg MATL, @-ALO; N 1 atm
AM . AT SAMPLE - GAS
RATE 10 "C/MIN| GAIN 180 v 1,100°C/F.S.|HOLDER N:Z FLOW 0.075 SCFH
EE R 1 STONE
[¢)]
0 200 400 00 800 1000 1100
H L i " 1 " 1 N 1 i 1 N 1 i 1 i i L i .
afl 1. 2s|ol2l& ojdel DTA Ha}



4 ==

Holul B Y 3L 130°C2 vebgn 350°C
o4 N 530°Cel A4 BAZFe] Ryt ©
+ DTAER =T& BEHE oEcldh

2. TGARS:

(1) 2z4abs0 oHE ~H O12IB: Ehel R 8
2y 3

=3 2& MR BREE BERNLR LEAYHEA
2l o}zl # HESR T4 R Eud T EERD
E HARE Aoldh ERged G Stat &
LT olstdl A Aals A=z gles] 200°CH) A

100!

80

geo—

."_“_40—

0=

0 : ltl)O ’ "(Im : arlx) ; 4:)0 . 5&0 i

N 2= 0
gl 2. ~ejoj2lat ote| TGAR
Bl 27|
100 ) 1 1 T T

0 30 60 90
A5k (min)
oy 3. 2polgls ofHel TGA Hiuf

£217| : 27|

13 23

e g Mg #nste] 300°Ce)H R 500°C
7] Ae —gd #SEE BERRST doqt.
450°C7F A1 $4 Bk RANRE 2953 9l
2n] 520°Celabel M= Bt 3%elstnA mEs
1b7F vk BB =TH miys A Koy

(2) —mE e BB M ~H|0}2IAS RS @ 1
pip 3

2y 3 BEE —gstA s Bife] Migdel
ohet zdleotel i EHERS) HEC] HdEtE ZAE H
ebglch. HEpREE 44 355°C, 400°C, 485°C,
¥ 450°CE stgelv. 307 %4 MBS 355°Co)
A 49%, 400°Cel Al 3593, 425°Ce)Al 25% 450°C
d 20%e] 8l T mTH BEPY) &2 355°C
400° 9 425°CE fifm, 450°CE jR{ac) ¢lvh

3. misiEel BES# AR

ZH4E Rime BESAE el BERE B
A zlelvh ERlEe CABERNE mesh belt
of ZAAHA belts o M AT HREAH @
NE E3} A7ld A 23 ete millivolt recorderd
153 seolvh BHEEE A HEY WS Aes
2 il A etk 24a)e AFd &
Hoodo] YR Lue] 2B w e flame curtain
°] 544°C, burn-off chamber<])+ max. 355°C,
o g 7t oF 400~475°C, Ze&¥Er} max.673°CE
viebul gleh, Z@ld(b)e 4 o] Arla gL
w 2] @ESFHEA flame curtain®] 600°C, burn-
off chamberd] A max. 426°C, o @R 7} 410~48
5°C, =247} max.650°CE R g+,

673°C
500 ra4e G

o

=

=
I~

]
B
[+]

i 1 1 1 1 1

1 1
150 13y

30 W &0

140
A5k (mig

O 4. 2PEQ| 2EEE
(a) A Fe 2qlel A7 A%
(b) A ¥ odde] 47| gL A%

—_14 —



MR SR ARE RN ki B PR 5

. & &

otake] AE grasle] Fwldl A ohalfg i
-£120~130°Cel A iZRRste] 350°Ce]abell Al Wk #453
BEHE Yoye vk (2@ 1. %3 30°CE
Be] Rl A 8 A=k 200°CAA £ Fd] 4
Bo] AWelchrl HBEC] AFAAA 300~450°C
Aol A W SHREol ok MEr —gEdtet
B QAT (22, =g 2y 28 29 450°C
A el §FJ mefo HERDHES L)AL
W, I SRR =l Rk crackings]
# Bl mgelstn ¥ & dod e B
$] B 520°Ce] Aol A o] ZEEEe] ZnOe] HERHd
frpe] 12.97%¢) =27 kEH = 3BEE 2%
Hi RRAR Ape #RSYLeN 2dolel®
e MRETREY 520°C hEres Nl =
T ol 8 mEpe o] Hfral Ao mibkFE AR
o] AfEhy HMERTECE ARE ZnOE HRA
7 ERA FHelmz BERE HEY BELBRdA=
450°C o] 9] g A EHEHE R e
Hhz WA dERERE & Eire] dejdale]
2R T4 450°C )49 S burn-off chamber
o] fEEd FEEYT dom AEdch.

28w burn-off chambers] BE 450°Colst
7} 5 olok #}i=v] HigHel burn-off chamberE &
SBEHE BRI 20~303Relne a2 3494 LR
I 30549] v o}ul Mk EESRS] BE 355°Cell A 49
%3t 400°Cell A 35%& SO Wil ERel A HRes o
LoglFe KA oz sz 425°Ce) Al 25%
E obaln Witz AeE AR ¥ 5L UEE EE
@ o= 7} o= Blfg=A - &#4 burn-off cha-

mbere] ety & 4 g gk

oy 4 EIR ¥R B BESEN
burn-off chambers] fEE> 355°Ca] =29 4(a)9]
Aol Eiro] Bkt Qm, 426°Cal 2¥4(b)Y) 2
o= gmdve] B4 e)x] %o, burn-off chambers]
BEEE 425°Ce gD 2o e neifa 3l
o

V.# &

$IZ AR R MG KB KT RE
Eieo] Fpies)a] @A sty) &ste] burn-off cham-
bere] MEE 425°C BHEE #Hrotl ok dh

® &

& R Ao FAT Migs el B HHT
BH LM S0t A& BHE =90k

2 % X R

1 Bk, Gtk ‘@B &= (1977)p. 465

2, HLEM “SBART BRSbit (1977) p. 477

3. G.R.Bell, F.B.Webb & R.Wollfall, “Press-
ing and sintering characteristics of certain
copper and tin powder mixes,” Metallurgia
vol.58 (1958) p.233

4. The Merck Index.

5. CRC Handbook of Chem. & Phy. 55th ed,
74~75

— 1 R —



