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Abstract

In order to find the criteria for judging worn level among fabrics abraded by friction, their
compression properties, surface properties, thickness, weight, color difference and impression
evaluation were investigated for different abrasion degree in relation to their tensile property.

The change in the tensile strength of the abraded fabrics showed rather good correlation with
the change rate in their compression property, surface properties, thickness and weight. The
proportionality between the score of ‘7aded” and that of “worn”has been found by the impression
evaluation of fabric hand by comparison method, indicating the color fading is recognized as the
fabric wearing.

When the properties obtained for the abraded fabrics was compared with the breaking strength
to be cleared by merchandizing fabrics, shown in JIS, and the color changes of the abraded fabrics
with the change of the impression evaluation score of “worn”, the change rate of —20~—28% in the
resilience of compression, less than —2% in the thickness, —7~—16% in the weight, and the
change of the color difference, /JE*ab, greater thanl.5, or “Noticeable” seem to be criteria of the
worn level of fabrics.
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1. # 5

KARIIEHRECEAREORELZT, S8l
DOELRCBEDR TR ENRIS. FIZIE, 5H
R BRVRT O BIZ, VS, 2 F X
T, RNXT BHERENREZY, MENMK
TFIUEEN CTHERREL 25, 20X 5 %l
i 54 L LTIRA bR, £0%LEK
ROAM () OFBLICRETS. ZbEHLD
JRENE, FERRECHERSE L K B5ERT
b5, Wi-ITXDEBATER D 2, AT
BP0, BERPOEROBE IS R &
F D, BHBHNTEEY O 2 LoANERICK
LA OMRREICBET 2RI EEZ L ST
5. L, EEOEREZEELT, F0LHAk
PERED EORERLTIUEHE Al 2 2 < 22 5 0
BT AMRITR M- 5720,

EHOF T, BRI BERKTOAHLEI,
BEEOBLNETHS. Znbik, BT EH
Rt o<, #, #, VI 2EDX 2L
HAOME L DENICL-TAELS. BREICLDH
RS 9, WEmEY, Rmst 2, L@k
HEftE W, RERKHRL@EW D, Ffhy 1©
DOELERNT-FRIISHEREI L TWS. L
L, BFEDOTREE & FHRRE BRI BT 2 A1,
RNV RE= B0,

ERWIZE, FHIOES Z2mOMEROMEIZ L -
T, BRECLIZBERTLAHOERELHMCE
LEERHIE, Bz, HEEICE > TIEHEY
#2850 ECEAITHD.

L ZAT, EBRICSER LT BARIZOWNWT,
HOMEBRTEHD WEA, BIRVERDO L S
2, ANEETS LD RFEERIETER Y. L

oo T, BlRYBMECETITRS, Zhizi
FTEC, RBRPICHAZHEET D Z L RLEAD
BEZHECEIHABRIELBELRERTILERD
5.

AT, fRED ) ZEHL, BRI
LB OEREDO T NG, [EMERFE, RumfrE, &
&, FEE, BLXUOAOKERZ, fizgdic
FMETEARBREL L LTGERY, ThHDHEBD
REBER LRV MEOR R LSBT, Lo
RREE D 4 ORBUCHIHTE 50, 1A
OFEE) MU EEEMIRZD I E2RALD.
BT, EEMNRELOEE L BRENICIE A T
% MEH) & OXIGEREY, BiERAEIC LV RE
T 5. INOLORREZRERICKRET LT, BEIC
LOHDEADERELZFMI T 2BELELIZ &
295,

2. EBRAEZE
2-1 HHEAOER

MR STV 2 XK AR b RSTERD I
—L, Table 1 {Z;7 9 9F (A~H) OREMI%
BAE., U—AMEITE L, HEBROEDICHME
1 f&/M % 7=. JAMES-H. HEAL #:# Nu-Martindale 864
ABRASION & PILLING TESTER % {#FH L CEE#EL,
BAFRBRZER L=, KB & R UM TaE
N-BEREY 38mme) 23 120g,/cm® DFET CTH
BHFLRAROD-L Y EHBIICBEIL, D
60 mm ¢ DI NEEIND. EBEREEK O (FfA),
500, 1000, 3000, 5000, 7000, 10000 [E] & %52 T
TREOBERERED R DR E K LTz,

2-2 HHEAOHEREEBORIE
2-2-1 BsRY sh{RE
HEAOF5R 0 MY, BT A - =& - =

Table 1 Physical properties of fabric samples.

Warp

Weft

TR e W e TSR WY it 9 W
A Cotton (100) Trill Weave 540 50 270 20 0. 42 196
B Wool(100) Twill Weave 340 36 340 31 0.51 235
c Woo1(90) /Nylon (10) Twill Weave 740 15 740 16 0. 69 216
D Wool(99)/Polyurethane(1) Twill Weave 2560 24 250 18 0. 66 231
E Wool (30) /Nylon(10) Twill Weave 1010 11 1010 11 0.95 297
F Woo1(100) Twill Weave 220 24 220 22 .0. 44 208
G Wool (100) Twill Weave 140 32 140 28 - 0.39 188
H  comen ooy Till Yeave 280 31 280 16 0.48 192
I ool (100) Twill Weave 220 23 220 20 0. 42 198
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Table 2 Impression evaluation terms.

No. Visual sensation No. Tactile sensation
1 E¥ fluffy 6 haf o Rt o) stiff
2 EFhw clean 7 bbb soft
3 A coarse
4 ahi fade No. Transparency
5 5% worn 8 i transparent

=TV 7HBIEE Y 3B Auto com/AC-100
ZHWT, BIIEYV EE 200mm/min, RAHE 980
N CHIE L7=.
2-2-2 EEEHELREESHE

J b—F v 7 (¥ BLKES-FB3 Bk, B &
TNKES-FB4 KEARBMIC LY, L2 — Y HiHE
YR ELME AV CHIE L.
2-2-3 BEIHBIUFEHRE

JE &%, TECLOCK CORPORATION #HliE /& X
FEatZ LY, JIS L 1096 &9 K Um0 A iz Bk
FIRICHET THIE LTZ.
2-2-4 FAHMBOBRLEE

B AR (L%24. 71, a*x1.35, bx—0.24) O
FA#ED I %, HANDY COLOR METER NR-3000 (H
AEGTE (K) 2HVWCHIAL, Bohiz

Lka*b*{l X A & DEE (JE*ab)!” &R 7-.

2-3  EHA QR

JFE#£ 0, 3000, 7000, 10000 [ 4 FEEEDOREHA
{22 Scheffe O—XttEE (FADERE) %
AT, AOMBOEIEBERREICL VFA.
PRI, @ﬁ&:ié%&’éﬁb:ﬂﬁlﬂ‘éf‘
HAIEICBEET S 7 , BRI FOLDE
EEbE, mmezkr#s EE W, BERE
I SULERRZFEDOFA 22 4 C, ANDEED N
ME THE 2 YA (N4.8) Ol EicE X,
HERATICLL2BAT (1000~12001x) CTFHf
IHT. HEREICIE, BHICERITENT REE
T, [TbZb (stiff)] BXT IR 6N
(soft) | OFHMTIE, AEHFOREEANELIEL
FHROBEE T T LI TH B o7, [T
(transparent) | DFHEETIX, B2z EL LiF T
Ext L7REECEMBIL Ch LWz sz Lz, o
5 #&, TEP (Fluffy) ) [Edv(clean) ] MHHW
(coarse) | [B&HH (fade)| [EH (worn) | =D\
Tik, BRICKVFHEiS®EZ. 2 2OREHREE
FIZERTHEBREITRL, AOREMRICH~TE
OREAD, FNENOFmFICX LT T25 &
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TIZE 28, TEBLhEVnZIEES B ITIX
LA, TELLTHARW KX oREEZ, £EOR
B TEHEORBHRIZ OV CORIERDHIEIZ
%, —2, —1, 0 #5x2% 5 BRREOFHEEEEH
L.

3. BRBLUEBR
3-1 SBIRYEE
3-1-1 BIERYBEZEL

Fig. 1 IZ515R Y SMEDERIC L 5 EERT.

BB A TIIBBRIC X 2ERTAR L.
HREADHZBBRTHD Z LIk Z0o0b L
20, OB, BEEESKRELS 2D LR
ERTZ27rTLOC25.

EZ AT, JIS BT, B iEEES
EHLNTWA., Thicksd e, 3RS DE
HEfE %, FmE 200g/m PL_E TIERABR A OIF 5cm
IZo& 200N LA L, FEE 200 g/ m AR Tk 150
NUELEEDTHE Y, ZhbDREEEE, D
EHOBRELZMDERLE L TELTHRDZ LIZL
Fig. 1 IZRMTRLE. SR OEM (BE: 0
E]) OFmmED 200g/ i LL EDOREHAIX, B, C,
D, E, FTbhY, 200g/mKFHOREMIZ, A,
G, H, 1 Tho'-.

Au%®ﬁﬂﬁi,@ﬁﬁﬁ®%MKﬁwﬂﬁ
DEREEIIRA L, ZOXRELZEATETNR D
N5, foT, ZOEEEZFIV AL L, KEHA
ELTAERERY, BATEELERMITZENTE
BEEZDHEIZL.

B C TIREE#E 500~1000 [|], F Tl 7000~
10000 [E|DE T UEE 200N % FHEI - 7. BB D,
HIZE W TS EESEE 10000 B CHEEM[EE IKTLT
WAHZ LD, ILHICEBEEZEVIEZTE 200N

@-SampleA #SampleB <&SampleC 9€¢SampleD ¥SampleE
@-SampleF ©@-SampleG B&SampleH A-Samplel

(

Breaking strength (N(5cm)™)

—-‘-\‘

1] 5000 10000
Friction counts

Fig. 1 Changes of the breaking strength of
the abraded fabrics with the count of
friction.
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FEAAERIIEVEZS 26N D.

B G T, BB 3000~5000 [EIftr L 9, B,
[ TIX 7000 LA L CRAMARBOPR O, 20D
OEERBCHRERTIRNE EEZ 26N 5.
KB E Tix, BE00 B TAMRIKETAY L,
F ORI —EDMBEZRTH, BEEE 1000 B F T JIS
HEEEMEEE D ADEE R L TR\, FREN
MO THELEEZOND. REMEIX, AL
HIZREFRBO LR T B Z LicT 5.
MEKT & RO AEBOBEERIEIX, Zh%
X SRR O EREREIHOFHEENICH D L E
Z, FO@®EEELHT Table 3D 21TH [EEEE
O TIC RT3 2 B R L.
3-1-2 BIRYAE & thDERERIEE & DIEE

515R D TREEH & b OFRBRIE H ORI EME & OFEEE
Bfr%, BEEEEZHEANEHRE UTHRS, HEE%
BOE% Table 4 2R L=, BEKYE 5% CTHEF
BOBREZIT/ S &, 3BT MR r i,
| r |>0.754 TRITNIER DR, Z U
HWETHEA% Table 4 IZHEHNT L TRLT.

JERERHEIC BT AEBME (LC) BIW, BE
BREDOEE (MMD) 1%, YoREHETHIEEN
BE TR, BAORE KR 5Bk
HEHMOHATZ LI0T 5. BRI 5 ERE
HtHEE (WC) 1I, #EBH LI oW THBEREE
L72oTWA, L, —00OREBHFHOART, £
HOBRELHK TERVDOT, ZOMRES Bt
HNOERMAT D, SMDIE, HBEGRROZFESNHR
B E > TRAR-TRY, BALORELHET
HE—HIEREIZII TERW LB S D.

LC, WC, MMD, SMDUATHENEE
Thol-RBHE (Table 4 FEHENTITHHS) oo

<4SampleC  3¢SampleD

©-SampleG  -A-Samplel|

{ 3
0
=)
§ 15
E:
820
g
Ba
-30
_35 L.
[1] 5000 10000
Friction counts
Fig. 2 Change rate of the resilience (RC) of the
abraded fabrics with the friction count,
expressed in percentage.
ASmpleC  XSampleD  @SampleG  ASamplel
0 & oA %
b
2’,40 i
§ RS
8 o
g -2 A /.~"4,/"
= 1IN R
k4 A ,
5 x ¥%
i 30 "’, T % X
40
0 500 1000
Breakingstrength (N(5am)™)
Fig.3 Correlation of the change rate in the

resilience (RC) to the breaking strength
for samples,C,D,G,I.

. . < ” . ..
Table 3  Criteria of “worn” for the fabrics abraded by friction.
Sample A B C D E F G H 1
Friction count range for : B
detectable reduction of 7000 500 10000< fvent 7000 3000 10000 < 7000
the broaking strength ~10000  ~1000 o ~10000  ~5000 ~10000
Compression o HHEH R s - 1903 . -21.2 e : s - 22,9
Property O N 28.1> ~-27.1 S~ ot
) . o6 1.6
Thickness mm ~ .93 .2
. e 1.7 6.4 , -0
eight g/m v S i v 15.3 14.7> ~-16.3 ~-9.0 L < s
E*ab 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Friction number with
. . 5000 1000 1000 1000 1000 7000
noticeable change in the — <500
color difference , AE#ab ~7000 ~~3000 ~3000 ~3000 ~3000 ~3000 ~10000
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Table 4 Coefficients of the correlations between the breaking strength and other physical properties.

Sample A B C D E F G H I
Lc N.D 0.427  0.267  0.453  0.132  0.733 -0.238  0.750  0.326  —0.520
Compreossion , #C efem/en® | 0.062 0247 ~0.635  -0.102  -0.153  —0.647 |
RC % -0.167  0.297 0.367  0.520
¥IL D -0. 281 -0.054  -0.498
S“rff,ﬁjpem D N.D -0.548  -0.641  -0.609 -0.639 -0.131  -0.391 -0.229  -0.591  -0.548
SWD gm -0. 264 -0. 436
Thickness mm 0. 709
Weight g/m* 0.311
AE#ab ~0. 559

TDH, LUTIEADEENE LN D B RE
T 5.

3-2 HHAMEEICB T SIEADIEE

3-2-1 EHEHHE

Fig. 2 ICFHEL V2 (RC) OFERLE
EERBOBUR AR L. &R L bio, B
EE ORI EVR C OBAMEm Z R LTV 5.
BREHA & HEE 500 B TREICED L, 0%
BN RBAMER 2R LTV, Z O[O T,
B I LM bRENR RO 5.

Fig. 3 IZR COE(LE L BEREOBEGRE R L
7o, BEEEE OBt > TE{LRD~ A F A&
BREL RDERFDTD.

WHBRETIE, RCOBBAOTHZ ENMLNT
WA WD = Long BEEIRBYIRTZLICLY,
BERBITEST LTV EZEXBND.

MOMENMET 5 & Roh 2 EEREKEHE
(Table 3 ™ 2 4TH) % Fig. 2 Hic<>HITRL,
ZICHIET DR COELROMEOFFH% Table
SIWTRLE. BATDHE, —20~—28%MEAD
fEZAFHERONS.

3-2-2 FEHEHE .

Fig 4 [ B ELRE. (M1 U) OE{bERLE
BRI OBMRERLE.

M I U T, BE#E 500 [ETK 10~20% DM
Roni-., XLICEBEERIENEMT S EHETHMN
RoNns2, %R EmTaEmERLTWS.
HKEAB, I T, MIUOBIMERIIERD TH
W, b, ORI TR IR LN
BNATHIDEEZLND. —F, RBHAC,
D, HCIEMI UDEMBKE L, OB T
HDH. InHOREEHIE, KWVSAREWTH A
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4SampleB -#rSampleC ¥SampleD HSampleH ArSamplel

Friction coefficient change (%)

0 5000 10000
Friction counts

Fig. 4 Changes rate of the friction coefficient
(MIU) of the abraded fabrics with the
friction count, expressed in percentage.

<, BREZIZ2HEOENRRKRENVEZDTHD &
Zzohd, REMEB, 1T, B 7000 [ELIE
TRREMEZTRL, 3RV RERTOR - EE
FIEk&IFH (Table 3) IZXISLTEY, MOEHLE
HEBZHZENRTES. AEMRC, D, HTI,
FE#Z 500~1000 EIDFIHABFEIZBWVTM I UDEA
REMAH Y, ZO% BEIMER BTN,
B CIZB T I OM 1 UsSino BEEEE &
FHix, 513V MEER T O (Table3) LxthsL
T3,
MIUDOEER R >R BB, DIZ2OWT
KFHBBEROTEES Fig. 5177, BREHE
bbb Lo, BEABVIRL-ABMHOE
miE, EPPEIVERON TR BRAIZ- &Y &
BNBDEICEH LTS, BEHDOMI UD
EALRIT, BEEEE 1000 8] T+40%, EEEE 10000 [E] T
+80%&#RLTWS. Zhbid, BREICK2EA
DEPNLHLE, BPOREOKREY R LIZEL > THR
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Sample B
ol

Sample D

(X12.5)

Fig.5 Optical microscope photographs of the
non-abraded and abraded fabrics.

DADBREHAEZEPREREEZZOND. —F,
M I UL/ N E o 2R B B TlX, £FD
BaPEN 72 <, BEHE 10000 B T +20% %R/ LT
W5, ZOXHIMI U, REHmOERRIREEIZ
FORERNRKELS BRD1D, BAORBREOIE
ETHLIIRYTRVWEHMTE D,

3-2-3 ETnZEt

Fig.6 \Z3BMHF, G (Table 4) DEE DAk
FIZOWTRT. BEOMMERE CEINEML
TWa., ZHIEFERICL Y REOEP N LY
DEEVBEVBEEDL-DTHD. ZDOLHRE
fbix, fLOFFE/ER D ICHLROND. Z0%IT,
BEEERHOHEME & HICE S I3EICBMERICH
5. LIehoT, BSOS ThbEBEIZITE
HAPEATNDEZEZBND. T T, BEIR—
EDEIETEBEL LIV THEEXD LI
L (oS8, 3B F T, REKTORE
L 72 HEEER 7000~10000 [B], R EHA G TIIEE
3000~5000 [ENZ X3 2 B S DZE LT, Table 3
WRTEOFE L 25, LER-T, BEXZBIT
DEHDOIEIEY, 2% RBELEXDIENTEL
9.
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-@-SampleF -@-SampleG ==-#7% (Sample F} = ¥R (Sample G)

10 -

Thickness change (%)

0 5000 10000

Friction counts

Fig. 6 Change rate of the thickness of the
abraded fabrics with the count of

friction, expressed in percentage.

<-SampleC HSampleD -@-SampleF -©-SampleG -A-Samplel

Weight change (%)

20 -

25 =
0 5000 10000
Friction counts

Fig. 7 Changes rate of the weight of the
abraded fabrics with the count of
friction, expressed in percentage.

3-2-4 TEENEI

Fig. 7 IZFEHEOZEFRIZOWVWTRT. £k
T T B 0~1000 B DO FIHI BRIV T, AR
BOERLTWD., KPICHEERT OfZEOFHE
Ze>HITRLE. XS Y 5Pl EOE RO
D% Table 3 IR L=, BT L, —T~—

16%PMEADIEE LD ERLNS.

3-3 HOMRDOE LEHDIEIE
Fig. 8 (C&RBHA HOEIRFAR ORGSR 2 iR L.
(BPNH D (fluffy) ] THH (worn) ] THW
(coarse) [T T T (stiff) | TR HHE (faded) |
F& i (clean) FBUBHRREI ORIZREN KX <,
%5} 7= (transparent) | [P B0 & (soft)] T
I, ER/ NS hoTo BEEERED Z LIT KD EX4,
EPLLRHEMND, HIXThb ZThREFEEIK
CAX91275b. &b, abEirbrE8LE
DI TWD. TEWMRH DGR THE)
(ZhZhik [htE] [TB\T, EHE 3000 H
& 7000 EIOM CEMEN KX S EbLDERNREKN

it



TW5. KB L > TELN-HMEE (%)
BOHETEMHE) (2BWT, BRE1%UT (% xH)
E720% 5% T (xH) THEENSG LM
FEIZOWT R L OMBEEFEE, 16EH
¥ I ZbZbik W) (EBERS 5] OFFMEE
EMER) EORIICHBEREONE. (ER] & 16
b OFIFEEORICE WY & - -3 e
fiB, C, HIZ?WT, ZNThDEEZE L HT
Fig. 9 TR L7z, WEMICLIWERBEZREH Y,
RERBR®=0.81 #457=. E# 3000~7000 [6] &
ORIT MR OFHRANSIEICELTS. £
7=, FEEHITUF B NS REZEHIE
BMERRTZLENTED. IO DOREEIT EA)
& TahE) ORBMOMIIITHHFIEERESH Y,

Friction counts : ¢0m3000 A 700010000

[- fluffy**
worn**
£ coarse**
o
3 Stiff+*
s
B faded**
3
= transparent
>
w soft
clean**
-2 -1 [} 1 2
Evaluation score
Fig.8 The impression evaluation score of the

fabrics, H, with various friction counts,
obtained by the comparison method.
**p(1%significance level

*p<5%significance level

(€
[~
3
1 b y=0.73x-0.02
R?=0.81
05 6 A A
[ ]
faded
-1.5 —‘1 05 ° 0.5 1 15
. 0.5
¢ *
-1
¢0E @3000E W7000[= A10000[

Fig.9 Relation between of the evaluation
score of “faded” and that of “worn” for
the fabrics, B, C, H.
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Mt 2MOELDIEEE LTIRAD I LN
TEXDHIEETEBLTWVA.

RERIZLT A L OBICERENRD DI
= TV TZbhbZbk (BN H D] OFFHmE
WCOWT HIRERBZRNER, THY) Tk
B C, H, I TR? =0.96, [ZThZh Tix
#HBHEB, C, HTR?*=0.81, £¥»RHH| T
IXRBHE B, C, H, I TR*=0.81 DExE/~.
LMo T, THE) IZbZbk) 1) 0%
b ER] ICRIELTWD Z ERSN5.

Kz, REHEOEA L FHBERERICH L ahE L
BETAEOBLIc W TRET A - LicT 5.
-4 BOEILLIEADIEE

EEREAT L i & OaZE (AE*ab) ZROI-FER
% Fig. 10 [T 7. W OREHR HEREIZ L - T,
HKEELELLTWDEZ ERNND. 22T, &
b EY, KESIEERENIET TEH TV
LHEEFMONB SEHE O LT HZ LiCL
7. 722D N B S FHli %3 L ' L~L % Table 5
R, LUMEERBRIZBW TR L2 D TH S,
FE#E 500~1000 [EIOFHABE TIX, £ < OB
WBZEDHEMIPH - 1% I\CBD T DEmAHEE L
TROND. BEITENTRVS, 1000 EFRED
BEEIZL > T, REOUNEPHARKOEEZRED
RRIZR -T2 b LviRv, B 1000~3000
EIOMTEERA, BUATIE, Level3 (0720
BLond) 2825 ETOELERLE.

FEEE 3000 LA TiT, & HICBRENPKE B
THREGE, 1ZEAEEDLLRWEREHR LIS
D3, BETEALBFNRWVEREH Al OV T,
BEEEZ 10000 B E T Level 2 (O TMITETHND)
e EEoTWS. EEEE 3000 [FILLKE, Level 3 %
#B % 1= 3R TR OB > TaZEN
EhlcREL BT HHEAMB AL, RAEAMED,
F, G TIXE# 5000 B CTEAZEMN Level 4 (B3 o
TRELDND) IZETETD.

Table 5 NBS criteria for color difference.

AE *ab colouiegzzf:fences Level
under0. 5 Trace - 1
0.5~1.5 Slight 2
1.5~3.0 Noticeable 3
3.0~6.0 Appreceable 4

6.0~12 Much 5

overl2 Very Much 6

Level : temporal designation in the present work
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-+-SampleA #@SmpleB -A&SampieC  3€SampleD % SampleE
@SmpleF  ©-SmpleG B-SmpleH -A-Samplel

Fig. 10 Color differences between the original
and the abraded fabrics for various
friction counts.

BEOHEKN S, EERICHREHROERORE S
MBI, BELRBHAAOER L OBFREZA~
THI-. FTEOFRIHMEIZIS T MEAR] OFHE
ETHEEBRRLNERBMRICOVWTREAE
xab & DRREFATHEER, REMHA, B, C,
HIZOWTEWHBEMERE LN, £ of 238
FHIZDWT Fig. 11 1R L. FHEZRTER,
V(AE*ab) =1.27 x fEAHOFAME)+1. 67 23,
ERER=0.90 THLATWD. HIF L AED
fE% Table 6 2% & TORT. AL, BAHDHE
TICL B EOENOBREZ R LTS, ZHITH
DI L > TEADOEITHRL DL ERLT
W5, —HOAE, FHER 1.5 THY, Mo
BICLoTHEVEDLLRWVMEELERS>TWVWE LR
HZENTES. FoREHITHLEIF D AE *ab
EEEIZ LT, EAWorn) OFHERE N HIEILE
3252 Lns, BIFDAE*ab E 1.5 13E4%
HETDHHEEE D EEZDND. ZOfEIX, N

35
y=127x+167
R =090

u A

4E*ab

30

25 +

20 +

40E @3000EE W7000E A 10000E
* * worn
05 0 0.5 1 15

IR J
q

Fig.11 Correlation between the evaluation
score of “worn” and the color change,
sample H.
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Table 6 Factors of correlation between the
color change /lE*ab and the “worn”
evaluation score.

Sample slope intercept
A 1.39 0.61
B 5.45 1.95
C 1.63 1.77
H 1.27 1.67
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