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The Effect of Feeding Direction on the Roughness of Wood
Sanding Surface-Application of FFT Spectrum Analysis

Shin-shin Chen and Yan-san Huang
[Summary]

The machining defects including knife marks, torn grain and f uzzy grain should
be removed by sanding process. The feeding direction with respect to wood grain af-
fects deeply on the roughness of sanded surface. In this study, the influence of § eeding
direction on the roughness of red oak and lusitanica was evaluated by FFT spectrum
analyzer. The grain sizes of sand paper used were #80, #120, #180 and #240. The con-
tact roller of wide belt sander was used for sanding test.
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1. The roughness values of wood surface were affected by feeding direction when
sanding, and by measuring direction of roughness meter with respect to wood
grain. The measured average roughness Ra and median have the following ten-
dency: 0-90>90-0>90-90>0-0. This phenomena revealed that the influence of

sanding scratch on roughness was greater than that of wood grain.
2. The ratio of median to Ra was not affected by grain direction or roughness

3. Using median as a roughness parameter, the effects of ring pores of wood can
be ignored and processing roughness can be evaluated better.

4. The surface of oak was rougher than lusitanica because of the existence of ring

pores, but the roughness of non-ring pores region of oak was very close to the

Key words: Specirum analysis, Roughness, Median, Probability.
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The results are concluded as follows:
measuring direction.
surface of lusitanica.
184,1991
— % B

ARSI THRAE T2 70 - EEEHRE
' JEFEE B AR B TR IR » — R G
i BTSN - BYeHs - R - it
FTEBEEE - BHAM - BXARE  EILE
st A R B ERR R B MBS ERRc e -
BItE A F A EREEE s B BERE AR
W7 » HREEAEZWEM T L ST THRE
FIRME » BEELDS - AR R R E ™
 SHEREE R T R AR R B AR
EENBEMLEES - HEFFTHREB SRS
A RE 2 A E - —RE SRR SRS
B A= DI BE(Ra) 3R TSR T AT A(
RERERERT - 1985) - RARAM R ERE
R BERAENERESEM  RATSE
BEZR)TREUEARBY CEEAEENRE
o ST Ze ] AFFT 8L -7 SRt RIS BRI
HEEMHETRIF(EEZS 1990 ; HFR-EE
1 1979) + 3 — 2 AR AR AR BERD AR RS RS -
FELUFRER G oA SR -

= EEHE
(B © BB RSB R (red oak 5 £

% : Quercus spp JELE0.72 » HKEE12.5% »
BB fa(lusitanica » £+ : Cupressus lusita-

nica) » HLEO0.38 » SAKFIL5%
(Vb2 : PR AVEEVSMB S » 43 34 FH#80 »
#120 » #180 » B#2405ER0% o

=-# BAHE

RS NERLEE fE ¢

1.5/40cm X 40cm X 3cm 2 ¥R R4S B fAst
SRS » HRE#80 » #120 » #1380 » R#240047E
B B E 1 0m/min ¢ BEERREE0.Smm
» ELIRB AR T  BE ~ 45 "=HEA
= Fl BEERETR R - MRS SR
Rt AT E T R AT 5 Ml e AR KR
ERaR Il - SERNEZABERERZ
g8 GERAEYEEERAEEZMEL - #
EEES20mm » BRAGARBIMAATERSE
ZTEER  BEREHSEM - BHREACE
e IR LR -

LERNEBESEHEEENEEZEBRE L
#2240 EE RN T RIEEARE T 2 AR YR
KBS D 3 DUHE EH R E SRR ER
BT A A E _EEHE E20 @B ZRtm »
Ra & A EL{E( 512 = BERRARAR » 1990) -

BTERERAZSARAREEEREARZ
FEBRG  DTXhELla—RRZ » a KRR
B AW ET R EAEER KA 50 °
45 °~90 °» AFRAARENZAESRASEARE

-



HEBEBRATRAMESRT.  6(2) : 173-184,1991 -175-

FEMRZIRAS0 °~ 90 ° » 40E 1 FiR » BEERH

EAMZRARIS o « 8 A2 E0REE - I e RS
(CIFRE MR B 2 AR 5y -4« FIFAFFTHG

BIE SO B8 pRARIB SR 0 » MRS RIEHBIR B Y tERRE AT

FEEEE 5 E K256 F 5 » TORHER R RRM Y LR ~ R BNE RS 5 A e Ema g
EEFLRCHENGFERY  EE—S RS E ZHBBRAMFIRFRIAT « BREBEEFM
B S RE A - Ligtas -

2

\ > BT
\

\
\ \
\\\F \\\\a
AEA
Bl WA R R SRR A 2 AR R

Figl. Directions of sanding and roughness measurement in relation to
grain direction of wood.
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Table 1. Result of roughness measurement for oak.

HEBERIE M
roughness measuring direction
EEFRI( °) FTARER(0 °)
vertical to grain parallel to grain
BB Raffye © B Ragh® H B

sanding ROWRIEE HEEE  hE(sm) FHEE  EEE  REE 8em HEE  HEER
direction grain size Ra(#m)  Median Ra(%) Median/Ra Ra(#m) Median Ra(%} Median/Ra

o~ #80 5.12 3.30 32.00 0.64 7.85 547 33.00 0.70
90 #120 4,69 2.50 25.80 0.53 6.01 4.49 38.20 0.75
K~ #180 2.60 1.63 23.00 0.63 4.04 3.10 38.00 0.77
= #240 1.85 1.17 30.00 0.63 2.16 1.60 27.00 0.74
F ~ #80 10.34 7.60 35.00 0.74 2.86 1.70 28.00 0.59
TO0° #120 8.74 5.28 38.00 0.78 232 1.56 32.60 0.67
b #180 4.77 3.90 39.00 0.82 223 1.35 28.00 0.61
i} #240 308 2.45 42.00 0.80 1.72 1.14 33.00 0.66

#80 9.03 6.45 35.00 0.71 7.67 5.66 33.60 0.74
45 ¢ #120 7.16 5.65 40.00 0.79 6.58 4.49 33.40 0.68
7 #180 4.02 2.90 37.00 0.72 3.60 2.60 37.00 0.80
i #240 3.29 232 35.00 0.71 2.70 1.96 34.00 0.73
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Table 2. Result of roughness measurement for lusitanica.
HEENEAR
roughness measuring direction
F|E RS0 °) FEITARE(0 °)
vertical to grain parallel to grain
RS Rapy® ot & Raf® o i
sanding RVTDRIDE  fHEREE  dfE(sm)  BHEE EEE BE8E fREem)  HEE EEE
direction grain size Ral#m)  Median Ra({%) Median/Ra Ra(#m)  Median Ra(%) Median/Ra
B~ #80 5.65 4.25 38.00 0.75 6.28 4.40 36.60 0.70
| 9 - #120 3.92 3.05 40.00 0.78 5.94 3.60 30.30 0.61
p I #180 2.99 2.00 32.70 0.67 3.75 2.32 30.00 0.62
= #240 2.23 1.83 38.00 0.73 2.75 2.00 35.80 073
FrE o~ #8C 893 7.03 39.00 0.79 3.56 1.85 28.40 0.52
T 0° #120 6.05 474 38.40 0.78 2.95 1.82 32.90 0.62
R #180 4.20 3.40 39.00 0.81 2.09 1.38 33.50 0.66
= #240 3.29 2.53 38.90 0.77 1.94 1.30 37.40 0.67
#80 7.57 527 34.00 0.70 6.80 4,30 30.50 0.63
T 45 ° #120 6,03 4.50 33.50 075 571 3.70 32.30 0.65
w #180 3.74 2.75 37.40 0.74 3.57 2.65 38.70 Q.74
= #240Q 3.06 2,34 39.00 0.76 2.74 1.95 35.50 0.71
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Fig2. Ra and median of oak and lusitanica after sanding.
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Fig2. Raand median of oak and lusitanica after sanding.
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Table 3. Coefficient of variation of Ra. Rtm and median.
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il ¥  species

Ra #I
EHE % A oak #BEM lusitanica
rnr-j‘asurling £ ™ radial 5. [ tangential | @ radial
direction

Ra Rtm Median Ra Rtm Median Ra Rtm Median
ﬁ P
B 90 FEiE X{#m) 375 30.31 2.20 4407 3161 2.36 288 2080 212
A — EREE o(Hm) 054 498 0.2 1.29 9.99 048 025 157 Q.20
= BREE o/X 014 046 010 032 032 020 008 008 009
o~
T 0 FEigfE X{#m} 257 1440 099 277 1616 121 253 1432 1.1
, EEE o #m) 0.7 4.31 0.16 0.90 428 027 0.38 218 037
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Fig4. The accumulative probability distribution of depth of concave and convex on the profile
of oak after different sanding direction.
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