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Temperature of Rubbing Surfaces between a Steel Rod

and Wood.and Wood Composites
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W
S LI T mw1; KoWTORBER 2B, /X, 7, FU4 LS Y, &

W, 78— 7 4 7 — B B PER L 2 RPN A 3 oD JREHHE & 41 LAY CRlle o fefC i
Bad, toks 031%% ORI 4 AT OB & A TR L, BREORE LR & RIS HL
EWDWTHE Lz, EOBIBERMICB VTS, EHIRIBI B 5 ¥ 0 W7 IR 7570 13 44 44
757 5T ﬁ%k‘h,umfwwﬁﬁthfi%ﬁ“ kwtgmﬁwﬂw@ BEGSRNE (2:

AT &GHE) 12k 6, MR R R e ‘6& LHL, Wiy 1;};]9\]{3{1* Vi
Lo BOHTHRE AT 2 53k e /”Jf/\JUx'flﬁ’\@(l ABEE, BEAEOS0% LT % , %“ﬂ@

AR E 2D & ZOMEIIET L7z Bl mw&mﬁﬁm %W@Wﬂﬁm
L7zfdfligtEcska iz 2A, 4MFIC L B8R LD $ 10~ m%mw%mmmﬁﬁw%hto

1.3 L & <

KM & BIR % LIRS CEB L - & EOWIE LR, L FoRE B, AR UE T E
OHREEFE A LB L T b, & bid, Stewart? 4%, HEF v 7 — Crh g EMHEI
(MDF) #UHIL 72 & E0NEEHO R IGBHEAEOBRHLILTHL I L 2IEHLTL2 S,
AT BT H 2 OB ATHBRSINOoH 5, BHET OB {5 IS S 1,
BEEHBM 2 &N L2 EMLIT b T 5Y, LiL, K &EBoBEEIC X AR
JEERBRF LB E DD TAL M, BEHOBEIZ W, E ol S dH - T,
VEVET 70 & Wnt%%mﬁ%mﬁwm#%WMﬁ”wMWMVLzWéLP&@@mJ”@H
2 ALY S OHEE, FAHIBNT 4 SIS S5 2RV ONBIRTH B, TR
AN EIENZ BT B H SR % T4 5 72 b O HHERR LT B 700, M%&@mmkﬁmﬁ%

( OMPDRMEB & OKREMBTEIEL- L 30, WoRBESHTRoOEERES 2 lE L, ol

‘ﬁ#aﬁmtt%mk%&bﬁé&“Lﬂ&¥%¢HWIw R LRI B B
EOWRL LoV THE LA, & 6100, BReimiic T OnE B AU iaies & A L CRE 4
WMMMﬁ%ﬁw,MmLki%&xt%W@&wﬁw«&wﬁﬁcowfé%%Lto

B, AWFEOMZIL BB HARMFERERE (FR2AE4H, 2E) B TOEBELL
7Ze




340

[ g v

%%%b , BRSO % BT — & (H 7 PCF-0.4, 3 JIF il 40 4 ] 140~ 1400rpm)
ODE‘EEQMM:IINHJ VORI BE 2, RN RO £ BRI LA Z 810k » TT o
7z (Fig D)o Wb, 284 4 ZooEiEih GREE & B oI ET20) T 6N
2T = LOEHHZEE L, T— A B L 2N & o CIHREA IR BT L 2,

BRI, % (REIES2) &7 (0.67) OAEHEHM, k74 FEI Y (046) oK
FHW, 77940357 40 (0.54), 3BREGED S—F 4 2V E—F (0.75) POz, B

X+ XC20mm T, BEEIX200~
300mTdh B, Z NSO N
BHGTTE LT EPMCH Y
P & H 80D A CTHIH L T

LRI L 72,

PR IR 3 am T, o

A2 SamD HL A A H Y, T —
A)‘cﬁfﬁi OLFF (EE20m, &3
20D L AL w ) B DH &M
M H40mLE & A L D% L,

AT 130.1~0.5kgf 0 3 F 72
s BRI L, EREN O
ﬁ" Iown T fh ,;‘{/_g b “{ﬁ 11~

Fig. 1 Experimental setup. 14.0 m, /s 5 ~ 10 B2 % 7=
1, steel rod; 2, sample disc; 3, variable speed induction e s PITIZHS % Bl 4 T B i
motor; 4, arm; 5, gimbal; 6, counter weight; 7, weight 2B, MK wih s Th S

for vertical force 8, force transducer; 9, polystyrene B 8, BOREOWAE (k)
container for reference junction, AT RIRAEIC 7 B £ TR 7

Fr, BOMBEEENEL LR
T 5T ECHWOB Ll L EEET B L 9 ISR L 2278, REOIREIZ L - TER—WE T ¥
HBEL 720
B LR oM
BRI, 7 — A OSREIE ) ORI A MR 5 OB A%, KSR o EE IR
TS A LIl d » Tkt (Fig.l),
ooy ieid, e s 2, 4, 8, 16mmo 4 T ER0.5mm, %8 L.5m Il 2 R 2 ST,

:n%mA_%auﬂWALTm”LLO%Ww:m@mnmmfmxwﬁ&wawﬁﬁm
V‘. PR R R VB & o TROBEEICEE L, SR 8mAFa - VR OEE
I ARTER (15~23C) (12 j}kil? L BRERNOBRE LRI L, éAJLTEﬁJ(j)i@P{L}J &, Wil

BUBOWTI B £ UFE— 5 IS 1Ty BRI BB & & b 12 6 < > KA L 3 — ¥
- ”af% L 7:0

(]
Sy
ot
(re]
2=
N
i
O
s

3.1 IR B AREE & B oWl T IR 5




HEIAD S OB LR, B

T— & ORI+ Ly —
OB EFig 2lRY, Mo 750
W d, oK oI 3 B
WE G SRR Uik, BEEIG

7 5 BOFV L E C 13 1 5 IR B 12
L, M omE k45 & & b

KEBICKTLTwa, B
M WEIIRY b oo, B
W SIRIEAERIET 5 £ CT13
W—ETHb, —F, FED/—
TA T NWE— FOYad, B
DIERTH LR DERL, 2hicE

CTHRESEIL Twb, Fig.2o
LA %mF v~ baint, EEIRREC
BULHEOLEORIE L BED %
AN o 70, BEYE D & B A s
B B8, EwIsELL L
Wi T & % i Bl o> 3 il % koo <l
TEfi & L7,

Fig.313, wHREBIZB T 280
BRORIE LR L in o o
DL, F7 14 by ok
WeEWIZonT, sy
icrvoy pLBICH B, M
LY hb LA, WEELo
DRBEBENII B VT, A
757 LT T BT 2 1
BIRLIy 220, ZOMEBEHE
HEOWZAME L Tk o 2 i 4
TNEN DR LM T o g ik
B BELRORE R - L7,
3.2 MRIEIR O RIE LR L R A

D[4

SHUH O M AT I 514 245
I OWIE L5 B & OB L s
B OB E, /S—F 4 7 VK-
FE 7 oaIz 0w TRigd i
Vo LIMOBEE LR, Lofn
PEIZB T O BEME L & 1o
W< T AR & R A, 0. 5ket

341

Fig. 2 E

disc, R, frictional force, F, and temperature rise
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Fig. 3- Temperature distributions along the rod axis for

(a)

2m s and {b) particleboard at 0.3 kgf and
6m,/ s,

05kgf - 125 m/s

white seraya and (b) plywood. x, distance from

the top of the rod.



342

! ! b
400F o 0.5 ket a
A 03
— 300 ® 01 r
Q
<~ L
7 200}
@
100} 4 r
fa) - t M; fd i b FE P bk I T S
081 L
0.4} '\.—\ - %
=t gki‘*““/ "
0,2} L
PR W T (SRR YR SR SO YO | o | . PR i
o] 5 10 0 5 10
v (m/s)

Fig. 4 Relationships of temperature rise of the top surface of the rod, &, and {riction
coefficient, #, to sliding speed, V, at three vertical forces for (a)particleboard and
(b) buna.
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Résumé

This paper describes an experiment to examine the surface temperature of a steel rod of 3
mn diameter rubbed with a rotating disc of white seraya, buna, hinoki, plywood and particle-
board at a vertical force of 0.1-0.5kgf and a speed of 1.1-14.0m /s (Fig.1). The temperature
of the steel rod was measured with thermocouples of 0.1mm diameter embedded in the rod at
distances of 2, 4, 8 and 16mm from the top.

Temperatures of the rod rapidly increaesed and soon reached steady states (Fig.2).The
relation of the temperature in steady state to the distance from the top was always linear on
a semi-logarithmic graph, and temperatures of the top surface were extrapolated (Fig.3).
The top temperature increased with sliding speed (Fig.4) and showed a good relationship with
frictional power, the product of frictional force and sliding speed (Fig.5). The heat flow into
the rod per unit time, which was estimated using Eq.1, was less than 509% of the frictional
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power and decreased with the increase of the frictional power (Fig.6).. The temperatures of
the top surface, which were numerically calculated on the assumption that the rod and the

disc contact over an area of lmm diameter, were 10-15% higher than the extrapolated ones
(Figs.7 and 8). \






