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Abstract

It is intended to study the colors of work environment and the working clothes colors
between humans and environment with application of the arrangement of working clothes
colors to domestic machinery companies that play pivotal roles in the industry of Korea.
The purpose of this study is to provide the foundation of color plan for the integrated
environmental harmonization and the safety of industrial sites by analyzing the photographs
of working clothes in the sires in consideration of the functions of colors (clearness,
attention—getting, and safety) using the Faber Birren's Color Harmony and by analyzing the
result of a questionnaire survey.

The study was conducted by the method to shoot a worksite using a digital camera after
wearing 24 sets of uniforms, which were developed by the color plan established in a
previous study, in the same worksite. The shooting place was an outdoor steel sheet
inspection site of D company, a machinery company in Changwon-si, Gyeongnam, and the
intensity of illumination was 2400Iux.
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24 pieces of images were printed in 5x7 inch size and a questionnaire survey was
performed at 5-point scale. The questionnaire survey was performed for 13 subjects
consisting of 6 field professionals having more than 30 years of experiences, 4 clothes
color professionals, and 3 industrial engineering professionals. The result of the survey was
statistically analyzed by the method of frequency analysis using IBM SPSS Statistics 20

As the result of assessment of basic four colors (yellow green, sky blue, blue, and
violet) of working clothes, yellow green, sky blue, and blue showed high mean values in
(Tint)+(Shade)+(Tone)+(Gray) equation indicating that its is a harmonized equation.
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<Figure. 1> Birren's Color Harmony Theory — Color Color Color. p.126
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<Table 1> Working Clothes Product with Color Arrangements by Birren's Color Harmony Fomulas
Color Yellow Green Sky Blue Blue Violet
Birren’ PANTONE PANTONE PANTONE PANTONE
Fomulas 13-0550 15-4105 18-3949 19-3720

(Color)+(Tint)
+ (White)
(Color)+(Shade)
+(Black)
(Tint)+(Tone)
+(Shade)
Harmony of
(Shade)+(Tone)
+(Black)
(Shade)+(Tone)
+(White)
(Tint)+(Shade)

+(Tone)+(Gray)
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<Table 2> Developed Work Clothes by Birren’s Color Formular in Machinery Industry

Color|  Yellow Green
Birren PANTONE
Formular 13-0550

Sky Blue
PANTONE

(Color)+(Tint)
+ (White)

15-4105

Blue Violet
PANTONE
19-3720

PANTONE
18-3949

(Color)+(Shade)
+(Black)

(Tint)+(Tone)
+(Shade)

Harmony of
(Shade)+(Tone)
+(Black)

(Shade)+(Tone)
+(White)

(Tint)+(Shade)
+(Tone)+(Gray)

2. (Color)+(Tint)+(White) Z3t2 A0 @&
A= HIIZE

(Color)+(Tint)+(White) ZatZAl2 HI@9 X2
OIA DI S0t REH2 Z30ICH 2oz
RSt AlMel 28 |RE6ke I3 ZA0ICH
A2 Z0 40HK MA 20N a3 HETD i—?%
ZUE 2ol MAZ2 Sky Blue(SB)2 3.930IAL1 Ch
S92 Violet(V)22 3.43, YG(Yellow Green)
3.07, SB(Sky Blue)Jt 2.882 Jt& QUCH Lt
St=EYEE SBIF JtE AS BHIE 2RACH HHS
oA ZHE=0l =0 & ©0f ™ALL 240 &
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2UE LIEHHJACKE 3>, o 22 HIIE 22 A2 VANC=R EF 2.76
OF UEIRCH Z= &=0AM 38 0Olote HIE
3. (Color)+(Shade)+(Black) Z=3t3A!0H SHUCE VAIAO| A2 (Color)+(Shade)+(Black) =2t
0 =oie Ty 340l O OSH LEH 2aetn Mg &= A
Ch. VMAS] ZRE MRSt E= dig Z3SA0
(Color)+(Shade)+(Black) X3t= HIgl X3t Z4| OI5H0] MRS MIJIK| AMAtO| RQI=S JIE X2
= 5 HMZ HluA Mo 20|t FERES 2 S DAOZ =2 OIECO| HPE LIEHHQICKE
A ot= ZA0ICH HIWA ko] A0 Hloh &It 4>
BIEEI UL 42 Z YGHAE B 3.922
d =9 . 2 dlo} St=2tH = ‘= . =
% =S 818 Sl gEs2s AEE0 4. (Tint)+(Tone)+(Shade) Z31Z A0 ME
SO B Ol OHRAID ZA0 =201 2 Z0ICHo ol AL
, AYS B2
N 4.08, "HHAXI B0l BAHAM.'0l= 4.00 S
OrMZ A Ze|0l 4.082 =0l WItTIULE HHA40H (Tint)+(Tone)+(Shade) Z=sta4l2 LUNO=Z I}
L2 3762 Ciax S got AL &30 H & Mee X232 WHX=E S40ICh el 018
A5t MIHAHZOICH = 4.082 = LIEHGCE SB Ags &0 ¥2oHW #IIE & 20, MM E€2
MANHM= HlWE S2H0l49 EIIE 20t 3.442 240l 3.212 & & & JtX &8 3400 HIcHH Ct
LIEt 20 B d2e= 1 20 2 EItEIACH & 2 IS 2yt M HAE0| A HEE
<Table 3> Mean Value of (Color)+(Tint)+(White) Formula
HIgl =3t S4l : :
A (Color)+(Tint)+(White)
g2
st YG SB B V
RSN =0l =0 B H0f O
MAD 220 201 2 0ICH, 385 17 3.92 377
st HHRtel RYE0ol O o
MAD 240 S0l 2 HOICH 3.85 381 8.92 3.69
sz SN X otz o
c=20l 2 200 3.46 3.08 3.92 3.62
Zoi=o| HM(EZM, SXM, BEM)
Ol HE5l & 0120/ Z8E0 ers 291 3.92 3.38
ol BAN MIs A=l AMTH Y
012t M2+BICH 2.31 2 3.92 3.54
Xlggg &_ Z|I- nl 5=E PN
HEES AN REESN 2B &) L4 2.31 4 3.23
Ol 2Ct.
HAE =el= may Has sSE0 =8
5170 AICH 2.62 2.38 3.92 2.77
3.07 2.88 3.93 3.43
k]
3.33
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<Table 4> Mean Value of (Color)+(Shade)+(Black) Formula

Higll X322 Al (Color)+(Shade)+(Black)
A AL
HS2 3= YG SB B Vv
OIS ANA =20 =0 & 0f O
HAD 240 £20 2 Z0I0f 4.08 3.69 3 2.85
xoistAD XAUXIC POl BEO O
FAD 2A0 S201 2 H0ICH 4 3.92 3.08 217
B SC0A Kol rE2I0l
c=o0l & 200} 4.08 3.77 2.92 2.77
ROI=o| PM(EZM, EEM  ATM)
Ol ®F5l & 0IZ0IN ZSEL 367 3.2 331 277
ol B0 HES I=O| MIYHE
oot MotEiC) 4.08 3.23 2.85 3
toi= o AR|IF & o x3E =
N or Aesda X8 2 3.92 3.08 3.23 2.77
ol=Ct
MAIE =ol= Mg HEs sz =
B A 3.62 3.15 2.85 2.38
. 3.92 3.44 3.03 2.76
- 3.29
<Table 5> Mean Value of (Tint)+(Tone)+(Shade) Formula
gl X3tz Al Al (Tint)+(Tone)+(Shade)
He g YG SB B v
OB A A0l S0 B 0] OHF
AD ZAN 201 2 2H0ICH 3.46 3.38 3.7 3.08
xQIE A KXl RYO| EEO] OHA A
D 2K £20 E 200/CH 3.46 8.67 8.1 8.15
P SC0IA T oMl &
sol & 210/0) 3.77 3.23 3.15 2.85
XOI=o| HYM(ZEZM, EXM XM
XNE5| = 0120/H ZatsCh 3.50 3.23 8.42 2.85
ol BA(| MHE M=ol MIHHE O}
P, 3.08 3.08 3.15 3.15
xoi=o| Ml EHIBAD XFHE F O
=0 3.31 3.38 3.46 2.77
HAIE o= My HEs s M=o
S 3.25 3.31 3 2.54
o 3.40 3.33 3.21 2.91
- 3.21
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(3.39)5 ZATKE 8>. Ot £1) US2Z (Shade)+(Tone)+(White) It 3.83
O = HIILACH BMAMO H=2  (Tint)+
8. MA| ME Hldl =3I3AY HlwWet (Shade)+(Tone)+(Gray)llAd 3.972 J1& =%D
I} 28 Hln 20 (Colon+(Tint)+(White) SAI0IA 3.9322 =M &
JIEICH HlESl BiA F3 ZAMAME (Color
Se0 M BlEl 250 SAE BOF Blush €2 y(Shade)+(Black)®l BAI0l YGMAS HLstnE
SEE B 242l HlUE US <18 2, <18 mpiMoz XIEX 28 BACE LIEHHCH M4
> 20 HIME VAIAOl ®BIHOR We BIEEE SBOIA
blgl =38 42 T HlulilAl YG, 8B, B Jpyjatey o= HEoK 22 Moz mItEQY
A2 2 ZAE Hag HlWlMH A2 248 XH0 Ct
& 298 & 2 M0I= 201 ot Hluw= 2ot 42 H20IME S MOIE 201D UXE Y2
S Ade2 d2E o+ AR el VASE | gyRo2 SBMAD BMA| OIFAD S
(Color)+(Tint)+(White) SAE Qs LIHX =3t 9 RS2 HABE) =2 HAZ B2 3o
SA0AM HS, ots, Iy My2E0 2= Z2UE 2 HDE 2 QCH S0 B <O OFRAID A
SQACH VAAZ HMIB LIOX M Ot M4 YG, o S22 = 2 A2 2H0lets B=20A = (Color)
SB, B A& 22 YG= (Color)+(Shade)+(Black) +(Tint)+(White) 2l SAI0IA SBA&LOl 4.772 OHS
A 3922 It =20  (Shade)+(Tone)+ o mJlZ wor=[ SBAMAN KO I =2
(White)Jt 3.722 =X ZILEIALH. BIS MQIS 2HOI5I0Y YAHO| SIA T} BIAHQ| A0
<Table 8> Mean Value of (Tint)+(Shade)+(Tone)+(Gray) Formula
Hlal Za= (Tint)+(Shade)+(Tone)+(Gray)
48 &=
YG SB B V
HHEZUA HH=0l =0 & Zo o
HAD 220 £201 T 20/0 377 408 408 3.69
TR HeIkol RHO| BEQ O
MDD Za0 £S01 2 A0ICH 3.92 415 415 3.62
s&zel SHA P2 orE e ol
c=0| g o0 3.92 4.15 4.15 3.54
mojmol HiM(FEM, XM, BEM)O|
M5 & 01201 ZaiE0. 3.83 3.92 8.92 8.23
mol A MEE Zei=o| MOl
e My 4 4.15 4.08 3.62
nggg /\ﬂH_ Zr nl 5=§ PN
HEES AN RABSH KUAB F| 5 3.77 3.85 3.08
OI2LCt
HAIE 2Hg=s MY HEs S8 28
50 A 3.54 3.92 3.54 2.92
_ 3.83 4.02 3.97 3.39
oo
3.80
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(Color)+(Tint)+ (Whits) LEEoM om0
s £ F o] g EAT
B 2a0 ER0| 8
s
(Tint)+(shade)+(Tone)+ (ColorlHshadel+(Blck] HAlE Thes Ak s EELEEEERE
(Gray) LRSS 5 o0 FEof
Mgy \ SHMARD 220

= Y=o 4rf7t \ \ HEzEZEM

HUBAN TLE Y / Zeinto) orH 0|
(shade)+(Tone)+(White) / [Tint}+(Tene)+{Shade) ojfch. S0/ Ho|T

S Ao g0 BEe LD EIICTE S =
Harmenyof Sky Blue HY=Eo| A g0let Xi%i.aimo.\ Sky Blue
{Shade)+{Tone)+{Black) :ilu.; Hznch Al A RTOR. ::‘:’
<Figure. 2> Hlgl X33AE EHZAE Hw <Figure. 3> 42 &Y Edt Hlu
Tintel X3 342 R EEI =2 M4 HiMo o MIHHES 9IS ST FIIALCH MIHBHA <
2 BANLE 8ot=l &8 & = UL AU St ME MIIZEZA HIEICIMI X3ES 28
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A0l Tint, Shade, Tone It CHAZRIEGHHA AHAF Yellow Green, Sky Blue, Blue, Violet & =
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