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A Study on the Production Efficiency Considering the Dimensional
Change Rate of Circular Knitted Jacket

Song-Lee Hwang and Jin-Hee Lee"!

MODS Draping Pattern Research Institute; Seoul, Korea
I)Dept. of Fashion Design & Apparel Industry, Wonkwang University, Iksan, Korea

Abstract : This study intends to suggest production process of circular knitted jackets and dimensional change data of
finished clothes after washing. the study provides pattern design method of circular knitted jackets by applying dimen-
sional change. By doing so, the purpose of this study is to increase production efficiency through accurate order in con-
sideration of loss amount of the fabrics in production. With the three fabric materials selected, this study investigated
dimensional change of circular knitted jackets after sewing and washing by varying the parts to be attached to padding
cloth and with or without inner lining. As for the fabric F-C (including the spandex, thicker and weightier than the other
two fabrics), front width shrunk by 4.6%, which showed the biggest shrinkage among the jackets made of test fabrics.
Then it suggested design methods of circular knitted jacket patterns to which dimensional change is applied according
to materials, and analyzed the amount of fabric required for production by comparison of the materials. When using the
fabric F-C without inner lining, there is big dimensional change and more than double amount of fabric is required. It is
expected that the research results will be a basic data for pattern design and production process of circular knitted cloth-

ing.
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Table 1. Physical properties of laboratory materials
Method KS K KS K KS K KS K KS K KS K 0415:2011
5084:2011 0210:2007 0514:2011 0815:2008 0415:2012 A method
Properties Thickn Mixed . Weicly Elongation Density YlC(()rT:;’s)
Lo ickness ixed rate eight o .
Sample Organization (mm) %) (g/md) (%) (stitch/Sem) Y2 (denier)
Wale Course  Wale  Course Y1 Y2
F-A Pontedi 0.69 T/R 199.3 1.7 11.2 882 64.8 34.9 100
ontedirome . 729 / 228 . . . . . .
. T/R/S
F-B Pontedirome 0.86 702 / 245 / 53 181.8 3.7 10.1 67.4 85.6 359 100
. T/R/S
F-C Pontedirome 0.96 729/ 08 ) 43 308.2 24 5.7 78.8 110.2 31.2 74.7
. .. Derivative plain T
Khnitted lining 0.40 56.3 22 1.7 130.6 104.2 90.6 934
weave 100

*Mixed rate - T(P): Polyester, R: Rayon, S(PU): Spandex(Polyurethane)
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Table 2. Experiment jacket production

B LE AR ATRERE S 2 Yage) e 7 778

(Unit: pieces)

Fabric Circular knit
Lining and wick attachment area F-A F-B F-C
v In lining 3 3 3
v Full wick attachment except sleeve part
v/ No lining 3 3 3
v/ Attachment of the lap facing, collar, front part of the body
Total 18

Table 3. Method of analysis of dimensional change ratio

Finished product evaluation test

KS K ISO 0577:2007

Hand wash method: KS K 0021:2011, (30+£3)°C, net drying, spark standard usage

Dimensional change rate after sewing and
washing (%)

[(Research pattern dimensions-dimensions after sewing and washing)/

research pattern dimensions]x100
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Table 4. Product size measurement area and method

Fig. 1. Product size measuring area.
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Item

Measurement method

1 Breast width (BW)

Front armhole line in front of the center line length to the width of the small horizontal

Twice the measured value of straight line distance between both sides of the chest 1 inch

2 Chest ccircumference (CC) below the vibration
. 3 Waist circumferenc (WC) Twice the measured value from both ends of the thinnest part of the waist
ront
side 4 Hip circumference (FIC) Twice the measurement of 19cm down at the end of measurement of waist circumference
at both ends
5 Hem (H) Twice the measured value of the end on both ends of the hem
M from the HPS (High Point Shoul h f the h llel to th
6 Front length (FL) easure 01tnt e HPS (High Point Shoulder) to the end of the hem to be parallel to the
front centerline
7 Armbhole depth (AD) Measured at right angles from the HPS (High Point Shoulder) to the underarm point
5] Upper arm circumference (UAC)  Twice the value measured at a right angle from a point 1 inch away from armhole depth
eeve

Sleeve entry (SE)
10 Sleeve length (SL)

Twice the measured value of the end on both ends

The length from the sewing line to the sleeves of the sleeves

11 Shoulder length (SHL)
Backside 12
13 Jacket length (JL)

Length from the right shoulder end point to the left shoulder end point
The width between armpits (WBA) Back behind the center line in the width of the armhole lines to small horizontal length

Straight line from neck to hem
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Table 5. Grading deviation (Unit: cm)
houl h i Hi Armbol 1
Shoulder . C ?st . Waist . ip rmhole ppper arm S eeye Sleeve length  Jacket length
length circumference  circumference  circumference circumference  opening
13 3.8 3.8 3.8 1.3 0.6 0.6 0.6
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Table 6. Results of analysis of dimensional change ratio

< 28 ojo|Bo® FE3E| tgH S sl BAI T thEd
2 Qg XFRskES Haisslhe A0F YERth 1]y o
S A A LEe A =71(30x30, 50x50)F2 AT
olo]2 HIZEE AAsle] X4HEE-S HiEl] vkgshe 3o

slate] Avje ASld BE Fho] AAE FHee Ao
o4 ke o] ApWstE] Fole MYtk F-AZASH F-C

2419 AG ARE BolA] S wE dY ke g 1.8%

o F%ol oot 4 B Al A9 WEow
A

0.8% Sojutth. 2|3 I WEko a= (0.8% Soidt whd, 4
A& B2 2AE 0.8% Z91E9. F-BRAL] 49 AAE

N
]
m.{E ﬂllm
L
Y

o
;9‘:

[o
=)
o
k)
R
By
1t
o
A
)
32
&
ol

= A= w5 =

Aur 3o ero R XS BolA 2o Adhe 12%e] 5
22 BAAT AAE B 24 18%] 45 B X5
Wskgol o 2 Ao vEh s Us Asle] 240 e}
Az Aol7k 8L L & A

3.1.2. BA & ¢AIE xgEske 24

AAAGE ] AZE AT Aol
& kel Ble] REE WRRRG AAAQE s A
2 AAS a2 Ja A pHskee] AEs] st

(Unit: %)

Method KS K 0558:2011 B-2 method KS K 0558:2011 B-2 method
Steam iron dimensional change rate Rate of change of steam iron after wick attachment
Fabrics Wale Course Wale Course
F-A -1.8 +0.8 +0.8 -0.8
F-B -1.2 -1.2 -0.8 -1.8
F-C -1.8 +0.8 +0.8 -0.8
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Table 7. Final dimensional change rate (lined jacket)

Apol& H3dth JHolEdle] A5 F-

BHA LE Ao A|7rlshes wEfer kg g ek ¢ 780
ASANZ AZS AF0] 0.5%2] EA%eH, F-BE 0.1%2] 5
=& Ueon, F-CE 12% soluit). »HusEd =3 F-AL
ANz A= Aol 0.5%7F Eolskom, F-BE 0.3% Eol%t
3, F-Ce 0.9% o5t 2= 9] 4% F-ARAZ Alzket
AZ0] 03% T3, F-BE 0.6%2] 552 Yo,
F-C= 0.6% Eoith. AmiielEdles F-ARAR A2kt 2%
o] 0.8% F=s0™M, F-BE 2.9%2] $55 Yehlly, F-

= 41% F531 7] A BFR 50 1 Zpolvt
=27 vepgth 1EZols F-ALAE AR AZlo] 1.5% &
ofuter, F-B9} F-C= 0.5% Eoi%tth 4&mido|= F-ASA=

Fabrics
F-A F-B F-C
Dimen- Dimen- Final Dimen- Dimen- Final Dimen- Dimen- .
. . Amount . . Amount . . Final
Item sional sional . dimen- sional sional . dimen- sional sional  Amount of . .
of dimen- of dimen- . . dimensional
change change . ional change change . sional change change rate dimensional
sion: sional change
rate after rate after chan. hange rate after rate after ange hange rate after  after change rate”
sewing washing (cm) rate’ sewing  washing (Cm‘(;’ rate’ sewing  washing (cm) %)
(%) (%) (%) (%) (%) (%) (%) (%) °
o Breasto s s - - 28 412 05 06 28 428 - -
width
Chest
2 circum- -0.9 -1.3 -2.0 2.2 2.5 +1.4 -1.0 -1.1 -1.7 +0.5 -2.0 -1.2
ference
Waist
3 circum- +1.1 -1.1 - - - +1.3 +1.0 +1.3 -0.6 +0.6 - -
ference
Hip
4 circum- +0.5 -0.5 - - -0.1 +0.1 - - +1.2 -0.1 +1.0 +1.1
ference
5 Hem +0.5 +0.5 +1.0 +1.0 +0.3 +2.8 +3.0 +3.1 +0.9 +2.1 +3.0 +3.0
6 omt o 300 30 42 21 +l4 25 07 20 0.1 14 2.1
length
Armbhol
mhole s 67 a0 52 +05 420  +05 425 +05 05 - -
depth
Upper arm
8 circum- -0.3 -3.0 -1.0 -3.3 -0.6 +0.3 -0.1 -0.3 +0.6 -2.6 -1.0 -2.0
ference
Sleeve ' 58 33 a1 -ad 29 430 - +0.1 4.1 +43 05 +0.2
entry
Steeve 5 28 40 65 08  +08 - - 18 08 -1.6 2.6
length
Shoulder 23 10 25 ; ; - - 05 420 +1.0 +2.5
length
The width
12 between -0.8 -4.8 -2.0 -5.6 2.8 +1.4 -0.5 -1.4 -0.8 -0.5 -0.5 -1.3
armpits
Jacket
+0.1 -4.8 -3.0 -4.7 -3.1 - -2.0 3.1 +0.3 -1.8 -1.0 -1.5
length

*Final dimensional change rate = dimensional

change rate after sewing +

dimensional change rate after washing
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Aol ze} Bttt 283l F-C= 0.5% Sol9th HE2 F-
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Yeldth A7 2ol F-ARAE A& A7) 0.1% S0
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Table 8. Final dimensional change rate (jacket without lining)

7R Ao A2 T A
Zol, skdol, A7 FHeole] Ao] FE2 Aeuskge] Mg
= vebee & 5 Sl

el gl AZel Aeske-S B (Table 8), 32 F-
AZANR AFRE ZZ) 12%, F-BE 6.8%2] 755 eI

i
o
=
30

A A= s, I, HZJ Fdole] 39S Al9lsiH
2 o
A

T8)3L F-CAAE AAS AL 2.1%2] 52 BT 75
Edle FARAZE Az AZS Heg Ale]ze] Mol ¢l
Stk 28]3 F-BE 3.9%9 =% YERoH, F-CE 02%
Sojutt}. FElEY] A9 F-ARAE AR A7) 3.1% &
ofston, F-Be 0.9%°] +5& HehHller F-C= SE Aol

Fabrics
F-A F-B F-C
Dimen- Dimen- Final Dimen-  Dime- Final X Dimen- Final
. . Amount . . . ount . Dimen- . Amount .
Item sional ~ sional . dimen- sional  nsional . dimen . sional . dimen-
of dimen- of dimen- sional of dimen- .
change change . sional change . sional changerate . sional
sional sional change sional
rate after rate after change rate after rate after hange after change
. . chan, * . . change rate after . change ¥
sewing washing (cm) rate sewing  washing (cm) rate sewing(%) ashing (cm) rate
(%) (%) (%) (%) (%) (%) ) (%)
1 Breast width -1.2 +4.4 +1.0 +3.2 -6.8 +9.0 +0.5 +2.2 -2.1 2.5 2.5 -4.6
Chest
2 circum- - -1.1 -1.0 -1.1 -39 -0.7 -4.0 -4.6 +0.2 2.5 -2.0 2.3
ference
Waist
3 circum- +3.1 -1.8 +1.0 +1.3 -0.9 +0.9 - - - - - -
ference
Hip
4 circum- +3.2 2.2 +1.0 +1.0 -0.5 +0.5 - - +1.1 -1.0 - +0.1
ference
5 Hem +3.6 -1.5 +2.0 +2.1 -0.7 +1.8 - +1.1 +1.6 -0.6 +1.0 +1.0
Front 2.1 15 25 36 20 01 20 21 0.7 -14 -15 2.1
length
Amhole o5 5 05 26 10 410 -10 - +15 36 +1.0 2.1
depth
Upper arm
8  circum- - -33 -1.0 -3.3 -0.6 -6.0 +1.0 -6.6 +0.3 -3.6 -1.0 =33
ference
9 Sleeve entry -1.2 29 -1.0 -4.1 -1.6 -2.5 -2.0 -4.1 -1.6 2.5 -1.0 -4.1
o Seeve 56 300 40 66 25 08 - 33 14 18 2.0 32
length
houl
jp Shoulder 4 33 20 +0d +02  -15 15 -13 +1.0 15 0.2 0.5
length
The width
12 between -0.5 2.2 2.4 2.7 -4.0 +1.1 -1.0 2.9 -2.0 -0.8 -1.0 -2.8
armpits
ket
Jacke 15 55 65 10 15 08 15 23 14 0.1 1.0 15
length

*Final dimensional change rate = dimensional change rate after sewing + dimensional change rate after washing



Zze} |3yt glo] AAfdl mE zjolE Bt dWolEde] 4
- F-ASAIZ A AZlo] 3.1% Eo%keH, F-BE 0.5%°]
TFE5E UEHlSH, F-CE 1% S%ith ol qHto] S0t
AZ B} 2FHskge] 2 A8 ERIE F ok BiEY &
gt F-ASAIZ AR AFlo] 3.6% E91%2H, F-B= 0.7%
3001 F-Cx 1.6% Eol%it. 9ZEd9 749 F-ASAR
Azret AFE b Ale]= WFo] e, F-BE 0.6%°]
=2 Yeplon, F-CE 0.3% E°yit} Ayl Ede= F-
ALAZ AR AFlo] 12%2] #5319, F-BS}H F-C=
1.6%2 55 Uehth A5 4ol F-ARAZ A= A7
o] 05% Eolked, F-BE 1% &%2W F-CE 1.5% &9
Wt Avjdols F-ARAZE AZFS AFle] 22%, F-B=
25%2] 55 YERoH, F-CE 14%2] 58 Hoj 3714
A BF FESIT ol eHo] ozt AlHTE X
ko] AT A A BT FEshe Ade 2 Aol
ot} agla dole F-ALME A|ZFeE AFle] 2.1%, F-B=
2% FE= Yeoen, F-Ce 0.7%2 555 el o
MAol= F-ARAR A= AJ7lo] 34% S0 eH, F-Be=
F-ART} & Afo]Zo]RWE 0.2% S F-Cx= 1% 5%
o} HEoM F-AE 0.5%, F-BE 4%, F-CE 2%9] 5%
etk AIF F4ole F-A9% F-BAAR AZeE AfZle]
1.5% QoM F-CE 14%2) 552 Jehith

32. 2xe} oMol olft 2k L|IE Axjfjo| x|tElE ME
A UE oF Aol Al dRES A &
2Hskee oiE Aol A4 4 U= HolErt gl wet
A B UE 25 71 ol *F%Q—t— YA 4o &
ANZ AA F2R9)e) eite] f75 gsle] BA| & X5
k&S A=t 2 A F OM: 2rske-g Ak
E3ch. L F3 HFFHOE Qo] Eof7t Al Eo7IA
2 Ao AHskeS BA & XFHSkEA I & X

FHIES kst AFEsIGiT)

Table 72] F-AZ:A)2 OPﬂO] U= AHE B A T A
F8Hgo] YFoIM 2.5% FEIART 94 F 2.5% Eolut
Ato]zef W7t FISATE. AR ZIEEEe] S BAlek 914
T BE FEH0] HAl 22%2] =] dojkon, sz gt

B LE AR ATRERE S 2 YaEo) #7782

T UEAA 2.8% T
S 2 0.6% FE3IA 7%%3114 3
1.1%2] 750 dofjtor, s2lEdE 1.3% Eolutt). d1el
] A BRI A F Ale|=T} g Eo] XSk
AATH LAEg 9] A9 AA 3.1%7) Bolgen, JHEYE=
03% T3t 3, AR EEE 0.1% sofwen, 21
Thole 2.5% Byt Aol JHolEd ) R KE
BAE 94 F Alo|=7} A XiskEe it 1¥
3 Ko, HF, ARl BF 58 B

F-CaA9] A9 F-AnAe} U3 A4 & skl
FEOA 2.8% TEIIAAT A F 2.8% Eoluf Afe|=7t
P =] Xishge] syt ISt sk et 7%’%31@ %]
FEE] HA 1.2%2] F50] dolkon, sEde] 7
I FUsA Atol=7t AlEle] XSkl WSt m&’i
t}h JPolgdle] AF AAL 1.1% Bolwter, WuEde A
xﬂ 3%7t %014 Askge] F 2L I 4 ok 9

e 2% FEIR o AR EEe 02% SolWth JF
ol AFRishgo] o] ilen, Avjde], ekdol=
2% o) =3It 283 o7 dols 2.5% solwker, A
Zldole} HE 1% o1 ’“Zs}"i‘q
Fig. 298] e} Zoll X F-AZAY] 7% xHskec] 7H¢ &2
1S 1 glon, HaEY FEMH)S Ae e
G| F50] dojyit), WHEHE 7K &4l 2% B9

o o> K

1:10

Y,

gon, B8 5 7IEE(CO)9 FE(UACE 7KK
Ao AR BE F5E Bon, dolghEoxs A4l

UL)SH SHol(FLyH B 53k A0 Uehgon, tu)s
2ox SEWBAR] 37 A8l AR B FEsec,
Table 89 H7to] Eoi71A ok AR A% Ausee

-4--F-A —8—F-B —&—F-C

BW cc WC HC H FL
Fig. 2. Final dimensional change rate (lined jacket).
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Fig. 3. Final dimensional change rate (jacket without lining).
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Table 9. Size calculation formula for pattern baseline design
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No. Item

Calculation formula

—

Chest circumference

2 Jacket length

3 Armbhole depth

4 Breast width

5 The width between armpits
6 Neck width

7 Height of neck

8 Front width

9 Front depth

10 Sleeve length

11 Upper arm circumference
12 Sleeve entry

Chest circumferencetdimensional change rate/2
Jacket length+dimensional change rate
Chest circumference/4+dimensional change rate
Chest circumference/6+(3.5cm+dimensional change rate)
Chest circumference/6+(2.5cm+dimensional change rate)
Chest circumference+dimensional change rate/12
(Chest circumference+dimensional change rate/12)/3
Chest circumferencetdimensional change rate/12
(Chest circumference+dimensional change rate/12)+1
Sleeve length+dimensional change rate
Upper arm circumference+dimensional change rate

Sleeve entry+dimensional change rate




Table 10. Size specification with dimensional change rate when designing pattern

B UE AR] AR 2 YaEo) HE H7 T84

(Unit: cm)

Research pattern

Lined jacket Jacket without lining

No Item

size specification F-A F-B F-C F-A F-B F-C
1 Breast width 32 - 325 - 31 325 345
2 Chest circumference 87 89.2 88 88 88 91 89
3 Waist circumferenc 76 - 74.7 - 75 75.3 -
4 Hip circumference 90 - - 89 89 - -
5 Hem 95 94 91.9 92 93 - 96
6 Front length 30 31 303 31 31 29 31
7 Armhole depth 24 25.1 239 24.5 245 26 25
8 Upper arm circumference 19 20 18.5 - 23 20 18
9 Sleeve entry 61 65 - 62.6 63.5 - 63
10 Sleeve length 69.5 72.5 71.5 70.9 71.5 71.6 71
11 Shoulder length 38 39 - 37 40 39.5 382
12 The width between armpits 35 37 355 355 374 36 36
13 Jacket length 64 67 66 65 70.5 65.5 65
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Table 11. Fabric usage of jacket pattern without rate of dimensional
change

Item Research pattern
Fabric efficiency (%) 80.43
Fabric usage (yd) 1.56
Total fabric usage (yd) = 468+9-477

300pieces + fabric loss (2%)
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Table 12. Fabric requirement of jacket pattern with dimensional change rate

Fabrics Lined jacket Jacket without lining
Item F-A F-B F-C F-A F-B F-C
Fabric efficiency (%) 80.51 80.31 81 81.36 80.34 80.44
Fabric usage (yd) 1.65 1.59 1.58 1.64 1.59 1.61
300 pieces + fabric loss
~ total fabric usage (yd) 495+10=505 477+10=487 474+10=484 492+10=502 477+10=487 483+10=493
Difference of fabric usage with
pattern without rate of dimensional +28 +10 +7 +25 +10 +16
change (yd)
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