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A Development of Functional Motorcycle Jacket
for Quick Service Transporter

Jae Min Sohnl), Song-Yun Ohm, and Eun Kyong Kim?”

)Dept of Clothing & Textiles, Ewha Womans University;, Seoul, Korea
)Dept of Digital Fashion, Seoul Digital University, Seoul, Korea

Abstract : This study aims to develop a spring/fall motorcycle jacket for quick service transporter. Depending on the
results of the previous research, this study produced the tested jacket which was improved in material, pattern, and
design. For the tested jacket, 100% polyester fabric excellent in strength, durability and abrasion-resistance was selected
as a major material, and Cordura was used as a partial material to improve the strength and abrasion-resistance of the
sleeve side lines, elbow and shoulder areas. The retro-reflection material was applied partially in order to improve vis-
ibility of the jacket in the night or in a dark place. A total of 7 pockets were composed in the jacket for the sufficient stor-
age spaces. The functional design elements such as the 2-way zipper and the placket at the center front, the action pleats
at the upper part of back armholes, the pit-zip at armpit were applied. In addition, the sleeve pattern was bent with the
shape of elbow curvature in time of driving and the back length of the jacket was lengthened 4cm. As a result of the
appearance assessment, there was a significant difference from the existing jacket in all items but chest size, shoulder
width, cuffs circumference, and jacket hemline circumference. In motion adaptability and field activity appropriateness
assessments, the assessment grade for all items was found to be commonly higher than that of the existing jacket, and
thus, the tested jacket was assessed to be suitable for a motorcycle jacket design for the quick service transporters.

Key words : quick service(ZA1H]22), quick service transporter(Z 18] 2= 2424}, motorcycle jacket(ZEIAFO]E A|H),
motorcycle wear(REALC]E 90]), functional design(”]54] TIIR1)
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Fig. 1. Technical sketch of existing jacket.
Table 1. Anthropometric measurements of subjects (Unit: mm)
List of measurements Subject Subject Subject Size Korea
1 2 3 (2010)

Width Bust breadth 308 309 309 309
Waist back length (natural indentation) 443 444 444 444
Waist back length (omphalion) 475 475 476 476
Biacromion length 433 430 432 433
Upperarm length 334 335 333 336

Length
Arm length 582 582 580 583
Underarm length 497 497 496 498
Cervicale to wrist length 834 835 833 835
Shoulder length 137 136 136 137
Neck circumference 374 380 378 376
Chest circumference 967 967 967 967
Armscye circumference 434 436 435 436

Circumference Upper arm circumference 307 310 308 310
Wrist circumference 168 170 168 169
Waist circumference(natural indentation) 850 855 849 848
Waist circumference (omphalion) 860 861 859 859
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Table 2. Material, design and pattern

Items Detail
Main shell 100% Polyester
Part fabric 1 Cordura
Material Part fabric 2 Mesh
Part fabric 3 Retro-reflection
Lining Mesh
Collar: stand collar + velcro
Fastening system Cuffs:. Zipper *+ velcro
Design Hemline: velcro
Center front : 2 way zipper, placket with snap
Pocket 2 double structure hand pocket, 2 chest pocket, 1 inner pocket
Shoulder and back activity Action pleats at back armhole line
Underarm activity and perspiration Pit zip at armpit
Pattern Pull at elbow Modification of elbow to bend according to the bending of the arm

Gathering of clothes around tummy

Ascent of back at waist level

Modification to bottom line curve for front

Modification for longer back length
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Table 3. Physical properties of major materials for existing jacket and tested jacket

Test results

Test items — - Test method
Existing jacket Tested jacket
Composition(%) Polyester 100 100 KSK0210:2007
i Gradient 110.2 85.2
Density KS K ISO 105-C06:2012 A2S Type
(ply/5.0cm) Weft 86.2 554
Width(mm) 0.25 0.40 KS K ISO 5084:2011
Weight(g/m?) Weight(g/m”) 165.5 2220  KS K 0514:2011
Tensil. eth(N) Gradient 1 100 1 500
ensile stren,
Weft 950 1 200
- KS K 0520:2009 Grab Method(CRE Type)
Gradient 30.2 315
Tensile strength(%)
Weft 384 453
Water repellency(Grade) 55,5 5,5,5 KS K 0590:2008 Spray Method
Change in Color 4-5 4-5
Color fastness to
ination(Pol 4- 4- KS K I 105-C06:2012 A2S Type(40+2)°
washing(Grade) Contamination(Polyester) 5 5 S SO 105-C06:20 S Type(40+2)C
Contamination(Wool) 4-5 4-5
Change in Color 4-5 4-5
Contamination(Acetate) 4 4-5
Contamination(Cotton) 4-5 4-5
lor f h
Color fastness to hand (o ination(Polyamide) 4 45 TWC TM 250 : 2009
washing (Grade)
Contamination(Polyester) 4-5 4-5
Contamination(Acryl) 4-5 4-5
Contamination(Wool) 4-5 4-5
; D 4-5 4-5
Color fastness to i kS K 0650:2011 Crock Meter
rubbing(Grade) Moist 4-5 4-5
Color fastness to light(Grade) over 4 over 4 KS K 0650:2011 Crock Meter
Color fastness to perspiration Acidic 4-5 4-5
KS K I 105-B02:2010 X
and light (Complex) (Grade) Alkaline 45 45 S K 150 105-B02:2010 Xenon are

Abrasion strength

over 20000

KS K ISO 12947-2:2008 Martindale Abrasion Method:
over 20000 . .
Measurement of wear resistance of specimen
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Table 4. Physical properties of partial material(Cordura) for tested jacket

Test results

nﬁ
o,

| etk 995 29) Qo] 712 A 2

<317 ©THChoi et al, 2003). w}aw

Test items _— Test method
Tested jacket
Composition (%) Nylon 100 KSK0210:2007
Density(ply/5.0cm) Gradient 710 KS K ISO 105-C06:2012 A2S Type
Weft 51.2
Width(mm) 0.60 KS K ISO 5084:2011
Weight(g/m®) Weight(g/m?) 368.0 KS K 0514:2011
. Gradient 20 000
Tensile strength (N) Weil 1 700
- KS K 0520:2009 Grab Method(CRE Type)
Tensile strength (%) Gradient 276
Weft 50.1
Water repellency(Grade) 55,5 KS K 0590:2008 Spray Method
) Change in Color 4-5
(cg;;el;asmess to washing -\ mination(Polyester) 45 KS K ISO 105-C06:2012 A2S Type(40:2)°C
Contamination(Wool) 4-5
Change in Color 4-5
Contamination(Acetate) 4-5
Contamination(Cotton) 4-5
VCVZLEH?SE;ZS) hand Contamination(Polyamide) 45 TWC TM 250 : 2009
Contamination(Polyester) 4-5
Contamination(Acryl) 4-5
Contamination(Wool) 4-5
Color fastness to rubbing Dry . KS K 0650:2011 Crock Meter
(Grade) Moist 4-5
Color fastness to light(Grade) 4 KS K 0650:2011 Crock Meter
irati Acidic 4
griiolrigfl?ts(zzis‘lptlzxsezzgzzz;m Alkaline 4 KS K ISO 105-B02:2010 Xenon arc
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retro-reflection material\
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/ P | 3 ~pit zip
13cm e oo | inside zipper :
exposed zipper. b 2 g mesh lining
godet and velcro
at cuffs

dual structured
hand pocket : side pocket

velcro at and bellows pocket

jacket hemlines
center front fastening system:
snap opening with 2 way zipper

cordura

retro-reflection material

action pleat :
opening for enough
margin

cordura

mesh retro—reflection material

Fig. 2. Technical sketch of tested jacket.
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Fig. 3. Pattern of tested jacket.
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Fig. 4. Picture of tested jacket. (front - left side - back)
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Table 5. Appearance assessment results (N= 36)
Mean (S.D.) )
List of evaluation isti Wilcoxon
valu Existing Tested 7 value
jacket jacket
Appearance W] Does it look good overall? 3.0 (0.7) 3.8 (1.0) 2.879"
and beauty (W Are the pockets at a good place? 29 (L1 3.8 (1.1 -2.556°
Is the chest circumference appropriate? 2.8 (0.7) 3.0 (0.5) -1.789
Is the shoulder width appropriate? 2.9 (0.8) 2.9 (0.8) -.093
Is the neck circumference appropriate? 2.4 (0.8) 2.9 (0.5) -3.090"
Circumference fit ) ) -
Is the upper arm sleeve circumference appropriate? 3.5 (0.8) 3.0 (0.3) -3.274
Is the sleeve circumference appropriate? 3.2 (0.8) 2.9 (0.6) -1.895
Is the lower body circumference of the jacket appropriate? 2.4 (0.9) 2.7 (0.5) -1.786
Is the front length appropriate? 2.1 (0.7) 2.8 (0.4) 3957
Length fit Is the back length appropriate? 23 (0.8) 3.1 (0.4) 41327
Is the sleeve length appropriate? 4.0 (0.9) 3.7 (0.6) 2223
Number of darts at elbowls there an appropriate number of darts at the elbow? 2.1 (0.6) 29 (0.2) 5038
1 point: Very narrow/short/few < 3 points: Appropriate — 5 points: Very wide/long/many
m 1 point: Strongly disagree — 5 points: Strongly agree
p<.05 p<.01, p<.001
Table 6. Motional adaptability assessment results (N=3)
Mean (S.D.)

List of evaluation

Existing jacket Tested jacket

Straight Posture 4.3 (0.6) 5.0 (0.0)
Basic Raise both arms forward to 90 degrees 2.7 (0.6) 5.0 (0.0)
upper body ) .
movement Raise both arms to the maximum 23 (1.2) 4.7 (0.6)
Fold in and fold out both elbows to the maximum 2.3 (0.6) 5.0 (0.0)
Ride in a straight line 3.0 (0.0) 4.7 (0.6)
Motorcycle riding Lean-in posture 3.0 (0.0) 4.3 (0.6)
movement Lean-with posture 3.0 (0.0) 4.3 (0.6)
Lean-out posture 23 (1.2) 4.7 (0.6)

1 point: Very uncomfortable — 5 points: Very comfortable
Entries with higher scores
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Table 7. Field activity appropriateness assessment results (N=3)
Mean (S.D.)
List of evaluation
Existing jacket Tested jacket
Is the length of the top (front) appropriate? 2.7 (1.2) 5.0 (0.0)
Is the length of the top (back) appropriate? 2.3 (0.6) 5.0 (0.0)
Is the back part comfortable? 3.0 (1.0) 5.0 (0.0)
Fit Is the tummy area comfortable? 23 (L.5) 5.0 (0.0)
Is the underarm area comfortable? 3.0 (1.0) 4.7 (0.6)
Is the chest circumference comfortable? 2.7 (1.5) 4.7 (0.6)
Is the elbow area comfortable? 3.3 (0.6) 4.7 (0.6)
Is the neck circumference comfortable? 2.7 (0.6) 5.0 (0.0)
Is the front zipper convenient to use? 3.3 (0.6) 4.0 (1.0)
Are the pockets convenient to use? 2.7 (0.6) 4.3 (0.6)
Is the sleeve velcro convenient to use? 3.0 (0.0) 5.0 (0.0)
Fase of Is the velcro at the lower area convenient to use? 2.7 (0.6) 5.0 (0.0)
use and Is the neck circumference velcro convenient to use? 33 (1.2) 5.0 (0.0)
effects Is the reflective material appropriately located and is it effective? 1.7 (1.2) 4.7 (0.6)
(W] Ts the underarm area zipper convenient to use? - 3.7 (0.6)
(®] Does the use of the underarm zipper benefit underarm and inner arm area perspiration? - 43 (1.2)
(@] Does the action band at the back make movement easier? - 4.7 (0.6)

1 point: Strongly disagree — 5 points: Strongly agree
(w] Applicable only to tested jacket,
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