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Abstract: The article presents the results of determining the adjustment coefficient between the
actual values and theoretically calculated values according to both the MTM method and GSD
predetermined time standard system of sewing time on the machine, and preparation time when
sewing Polo-Shirt and T-Shirt from Single Jersey fabric. The study was conducted at Fashion
Star Limited Company (Ha Noi) and Hanosimex Single Share-Holder Limited Company (Ha
Nam). The simultaneous influence of stitch length (cm) and stitch density (stitch/cm) on sewing
time was studied for the Polo-Shirt and T-Shirt products. The research was done on 4 kinds of
machine, including single needle lockstitch machine, overlocking machine (1 needle and 3
threads), sewing machine (2 needles and 4 threads), and hemming machine (2 needles and 3
threads); and 3 kinds of single jersey fabrics, which are thin, medium, and thick fabrics. Besides,
simultaneous influences of two factors, the size of the shirt and distance of semi-finished
products (cm) to the sewing machines, on the sewing time were investigated. Experiment results
were analzyed and processed using Design Expert 11.0. The results were used to construct the
experimental regression equations, which showed correlations between the research
factors,which are sizes and distances, and sewing time or preparation time. The optimal values of
sizes and distances were determined to achieve the goal of minimizing preparation time. The
adjustment coefficients between the theoretical calculation according to both MTM method and
the GSD system and the practical results were identified. In addition, the formulae to calculate
sewing time based on stitch density and stitch length values for 4 types of sewing machines and
single jersey fabric with 3 thickness were built using orthogonal experimental planning method

and multivariate optimization.
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1 Introduction

According to the statistical figures, Vietnam's garment exports were projected as 3.08 billion
USD in December 2020, going up 9.74 percent from November 2020 but down 13.40 percent
from December 2019. Overall, Vietnam's garment export turnover is expected to be 35.29 billion
USD in 2020, down 10.91 percent from 2019. Although Vietnam's textile and garment export
turnover fell sharply in 2020 compared to 2019, the export result was still optimistic and far
lower than the forecast 15 percent drop in June 2020. Due to the global outbreak of the COVID-
19, Vietnam's textile exports are facing multiple difficulties and obstacles in 2021. However,
with the contributions of companies, as well as the participation of the government and
management agencies in encouraging exports, mitigating chaos, and promoting the industry's
advantages, expertsanticipatethat Vietnamese textile industry would be promising[1]. The
sewing operation is still not fully effective; there are several unnecessary processes that can be
cut off to streamline it. Additionally, the sewing time for a particular product has not been
correctly calculatedand thus sabotages the productivity. As a result, identifying the factors that
influence operative time to adjust has become a major industrial target. Moreover, having a time
calculatingsystem that is compatible with Vietnamese workers is a pressing need for optimize the

sewing processes.

Laboringmovementscan be generally divided into operations, motions, and activities [2].
Operation is a generic term, made up of human movements on an item to modify its original
structure to produce a complete product.A collection of workers' tasks aimed at achieving a
certain technological goal. It includes main operations and sub-operations. The major operations
affect the work object's physical, chemical, form, size, or spatial position to acquire the technical
process's goal. Sub-operations are operations that just provide the necessary conditions for the
major operation to be carried out. Operations are thensplit into motions. A motion is represented
by a worker's limbs and body activities in order to remove or move something. Activities are
parts of a motion represented by a one-time change in the position of the worker's body.Thus, the
activity is the smallest human action that cannot be subdivided further and is carried out in a

continuous, non-directional way. All human actions are made up of the same fundamental
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activities. According to the findings, there are 21 fundamental activities in total, comprising 9
finger activities, 10 body movements, and two visional actions [3].

The MTM work measurement system has been studied and developed in the United States
since 1948 based on a scientific study of the worker's labor process [4]. It has been studied and
developed built onstandard timetables for entire human body movements during laboring process,
taking into account the circumstances, and is applied to construct time standards for work at
different levels. In the MTM method, time units (TMU's) are used. TMU is specified as 36
x 1073 seconds or 6x10~* minute or10~° hours. The GSD (General Sewing Data) Pre
Determined Time Standard System was first released in 1978 by GSD Limited corporate and was
specially developed for the textile industry in 1976 using MTM core data. And the systemhas
beenused topredetermine the standardized time. Besides, it provides a number of methods for
analyzing sewing operations as well as time analysis ingarment manufacturing, including cutting,
decorating, sewing, quality checking, and packaging. In the GSD system, the time consumption
includes the preparation time (tp) and the sewing time (tm). The GSD method has developed a
formulaetomeasure sewing time that shows the influence between stitch length (cm), stitch
density (stitches/cm), maximum machine speed (sti/min), sewing speed, the degree of seam
complexity, the level of accuracy required, the preparation time, and the stopping time. In order
to determine the preparation time and the sewing time, the operations are analyzed into motions,
each of which is shown by a code. Each code has its own time value, expressed in Time
Measurement Units (TMU’s). This allows us to quickly calculate the sewing operation time. In
theory, human motions are normally independent, and the time taken by each particular motion is

dictated by the its nature and acertain scenario [4].

In the garment industry, the sewing time only accounts for around 20-30% of the product
completing time, while the rest (70-80%) is spent for the preparation. The key of the GSD
system is to precisely decideall the movements related to clothing manufacturing. It has been
used to standardize processes, eliminate unnecessary operations and idle time in the
manufacturing course, thus boost worker productivity. It is an easy-to-use application, providing
quick calculation, and can be modified with computer software. However, besides its benefits,
the GSD system has some drawbacks, providing the pre-determined time values for laboring
movements but ignoring the real impact of factors such as materials, machinery, and the sizes

ofsemi-finished products (or size of the items), and placement gaps (cm). As a result, the needed
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time is always longer than the theoretically calculated ones. In addition, the GSD system is not
fully correct for a variety of product types and complex materials like knitted fabrics. Therefore,
there have been a couple of researches on this issue. Mst. Murshida Khatun [5] performed a
survey on the main operating time and the operation time to do auxiliary jobs in order to enhance
the activity and determine the technological coefficients to find the standard time. The time spent
on performing auxiliary jobs including tasks like setting up machines, preparing, shifting semi-
finished items, changing threads, and so on. It is important to increase labor productivity by
determining the correct standard time and analyzing the sewing movements. Authors
D.M.Huong and P.T. Thao investigate the impacts of the factors of semi-finished product
distance and size on the auxiliary operations for knitted items [6-9]. V.T.Nhu and P.T. Thao
offered possible solutions to improve sewing movements and the working speed of employees
[10]. Authors P.T. Thao and L.T. Trang recommended standard sewing procedures and sewing
time for knitted product assemblies in Phuong Nam Garment Trading Import — Export Joint
Stock Company, Thanh Cong Textile Garment Investment Trading Joint Stock Company,
Fashion Vina Produce Trading Co., Ltd [11].Furthermore, authors P.T. Thao, N.Q. Thoai, T.V.
Tung, T. T. Yen have achieved significant results in reducing the sewing time of knitted fabrics

by studying and analyzing the sewing process [12-15].

Herein, the authors investigated the effects of stitch length (cm) and stitch density (sit/cm)
on Polo-Shirt sewing time and T- Shirt sewing time on 4 sewing machines, single needle
lockstitch machine, overlocking machine (1 needle and 3 threads), overlocking machine
(2needles and 4 threads), hemming machine (2 needles and 3 threads); and on 3 kinds of Single
Jersey's thickness (thin, medium, and thick fabrics). Moreover, the two-factor impacts of the
scale and distance of semifinished product placement (cm) on the preparation time of basic Polo-
Shirt and basic T-shirt items were also explored. From the results of building an empirical
regression equation, itsuggested the influential rules of the research factors on the sewing time
on the machine and the preparation time. We determined the optimal value of the factors in order
to reduce sewing time. In addition, we have determined the time value adjustment coefficients
between the theoretical calculation by the MTM method and the GSD system with the
experimental research results. We also created a data set for sewing time values on 4
machines,single needle lockstitch machine, overlocking machine (1 needle and 3

threads), overlocking machine (2needles and 4 threads), hemming machine (2 needles and 3
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threads) corresponding to particular values of two variables, stitch density and stitch duration for
three different thicknesses of single jersey fabric at Fashion Star Limited Company (Ha Noi) and
Hanosimex Single Share-Holder Limited Company (Ha Nam).
2. Experimental
2.1. Knit products

Polo-Shirt: collar bands, buttons, deviatedplacket, hem and cuffs sewn in two parallel
sections by the hemming machine. Figure 1 (a) depicts the final product.

T-Shirt: short-sleeved, hem and cuffs quilted in two parallel stitches, and collar. Figure 1 (b)

depicts the final product.

T
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Figure 1. (a) Polo-Shirtand (b) T-Shirt

2.2. Sewing Time
According to MTM method and GSD system (1), The sewing completion time is determined
by a formula:
t=t, +t, (1)
t., :sewing time on machine, ty:preparation time.

The formula used to measure the theoretical sewing time on a sewing machine.

I xm
m ;1 %0.0006

Xh, Xh.+a+17 (2)

I: stitch length (cm)
m: stitch density (stitches/cm)
n: machine speed (rpm per minute)

0.0006: conversion between minute and TMU, 1 minute = 1667 TMU
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h,: speed factor (the coefficient denotes the machine speed, corresponding to the machine

speed range)

h.: level of difficulty

a: time adjustment

17 TMU: time for start and stop a machine

To research the influence of stitch length and density on sewing time. Two variables were
changed, seam length (cm) and stitch density (stitches/cm) while maintainingother
factors.Preparation time (t,) was divided into 7 distinct categories, containing 39 codes,
according to the MTM process and GSD system as follows [4].

+ Get and Put data: G or P,

+ Obtaining and Matching: M,
+ Aligning and adjusting: A,
+ Forming shapes: F,

+ Trimming and tool use: T,
+ Asiding: A

+ Handling machine: M.

Furthermore, 14 codes that represent 5 distinct categories with the highest repetition level in

the technological process that produce Polo-Shirts and T-Shirts were selected, Table 1a.

Table 1a: List of categories of preparation activities and codes [4]

) ™ ™ ™ ™
No. Categories Code Code Code Code
U U U U
1 MG2 | 107 | FOO | 38 | MAP | 69 | MAP | 50
Obtaining and Matching S T 2 E
) AM2 | 6 | ARP | 75 | APS | 24
Aligning and adjusting P N H
3 FFL | 43 | FCR | 28
Forming shapes D S
4 | Asiding AS2 | 42
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GP1 20 GP2 33 PPA 10 |PPST | 14
Get and Put data H H L

The authors used the interpolation approach to calculate and determine the code that has not
yet been tested as follows.

Table 1b: List of categories of preparation activities and codesthat have not yet been tested

) ™ ™ ™ ™
No. Categories Code Code Code Code
U U U U
. Obtaining and | MG2 | 76 | MAP | 56
Matching T 1
43 | ARP | 75
2 o o AJPT
Aligning and adjusting N
3 FUN | 23
Forming shapes F
o AS1 | 23
4 Asiding
H
GPC | 9 |GPO| 6 |GPA| 10 | GP1 | 14
O H G E
5
27 |PPL2 | 47 | PPO | 6
Get and Put data
PPL1 H
2.3. Materials

In the study, three different types of single Jersey knit fabrics’ thickness were used, thin,
medium, and thick fabrics, listed in Table 2.
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Table 2. Fabric specifications
NO. | Fabric sample Fabric specifications
Fabric structure: single jersey, yarn: 30/1, composition: 100% cotton,
V1 Thin fabric ends per centimeter: 170 loop course/10 cm, picks per centimeter:
160 loop wale/10cm, weight (GSM): 130g/m?, thickness: 0.445 mm
Fabric structure: single jersey, yarn: 30/1, composition: 100% cotton,
V2 Medium fabric | ends per centimeter: 220 loop course/10 cm, picks per centimeter:
160 loop wale/10cm, weight (GSM): 160g/m?, thickness: 0.502 mm
Fabric structure: single jersey, yarn: 30/1, composition: 100% cotton,
V3 Thick fabric ends per centimeter: 250 loop course/10 cm, picks per centimeter:
280 loop wale/10cm, weight (GSM): 198g/m?, thickness: 1.09 mm
2.4. Device

The study was done on various machines, one-needle flatbed sewing machine, overlocking

machine (1needle and 3 threads), overlocking machine (2needles and 4 threads), and hemming

machine.
Table 3: Specifications of sewing machines
NO. Machine Tyle Technical specifications
) Name: DDL-5550N; max sewing speed: 5500stitch/min; max stitch
Single needle _
1 length: 5mm; lift of the presser foot 13mm; needle: DBx1(#14), 134

lockstitch machine

(Nm90)

Overlocking machine | Name: MO-6704DA; max sewing speed: 7000stitch/min; stitch

2 | (1 needle and 3 |length: 0.8-4mm; overedging width (mm): 1.6, 3.2, 4.0, 4.8mm;
threads) needle: DCx27.
Overlocking machine | Name: MO-6804S; max sewing speed: 7000stitch/min; stitch
3 | (2 needles and 4 |length: 0.6-3.8mm (4.5mm); needle gauge (mm) 2.0,3.0, 5.0;

threads)

overedging width (mm): 1.5, 4.0, 3.2, 4.0, 3.0, 5.0; bottom
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differential feed ratio: gathering 1:2 (max 1:4), stretching 1:0.7
(max 1:0.6); needle: DCx27

] ] Name: MF-7500/U11; max sewing speed: 6500stitch/min; needle
Hemming machine (2 _
4 gauge (mm): 3.2, 4.0, 4.8, 5.6, 6.4mm; stitch length: 1.2-3.6mm;
needles and 3 threads)
needle: UY128 GAS (#10) #9S - #12S

Table 4.a: The range of variation (real variable

2.5. Experimental methods

Experimental and optimization method: The author used multivariable orthogonal
experimental planning method with a single goal by using Design Expert 6.0 software to design
the experiment, process data, and build an empirical regression equation to study the
simultaneous influence of 2 factors on sewing time on machine and preparation time. Then we
solved the optimization problem to determine the value of two factors in order to minimize
sewing time and preparation time when sewing Polo-Shirt and T-Shirt. Number of experiments
N= 25 + ng +2k = 2% + 2 + 2x2 (ne=2), thus N=10 experiments. There are 4 basic experiments, 2
experiments at the center, and 4 experiments around the center. Each experiment was carried out
three times [16]. The changes in the values of the study variables are determined on the basis of
the actual production of Polo-Shirt and T-Shirt products. Tables 4.a and b show the ranges of

variance for the factors.

Table 4.b: The range of variation (real variable and

finished X’, — Seam

products (cm) length (cm)

and coded variable) of the two variables affects coded variable) of the two variables affects
sewing time on machine. preparation time
Corresponding value (a Corresponding value (o
Variable =1.41) Variable =1.41)
-a 110 | +1 | +o -a | -1 0 +1 | +a
X1 - Size S M | L | XL | XXL X’; — stitch
X, - Distance density (Stitch | 3.1 | 3.5 | 45 | 55 | 59

semi- Per Inch)
11 |15 25| 35 | 39

- Experimental method for determining preparation time and sewing time on the machine.
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Using the camera method to record images, time, and worker operating procedures. When
sewing, use the stopwatch to determine the total time spent.

- Data processing method: Information will be obtained and analyzed using Excel 10 and
Design Exper 6.0 software following the experimental phase.

- Determining the adjustment coefficient Krn/tbetween the actual value and the theoretically
calculated value according to the MTM method and the GSD pre-determined time standard
system. The Kyt adjustment coefficient is determined using the formula (3).Y 1y is sewing time
on machine or preparation time (TMU) determined from experimental study. Yt is the sewing
time on the machine or the preparation time (TMU) determined by the MTM method and the
GSD system. The authors use the interpolation approach to validate codes that have not been
checked. The average Ky rcoefficient of the class of the codes was calculated, then the Yty
interpolated value of these codes according to the formulas4 and 5 was determined.

1

Y J— J—
Krnjir = %(3);KTN/LT = i=1K (4):; Yrn = Koy yir-Yir (5)

The method of determining the data set of the sewing time valuesforvarious machines
corresponding to the particular values of the variables wasbased on the empirical regression
equations.The simultaneous influence of 2 factors (the stitches density and the seam length) on
the sewing time using Design-Expert software was determined the value of the sewing time
objective function on the machine (Y') when assigning a particular value to each level at the

coding stages, as seen in Table 4.b.

3. Results and discussion
3.1 The impact of several parameters on preparation time

3.1.1 The survey results and the design of the empirical regression equation demonstrate the law
of simultaneous influence of factors on the sewing preparation time of workers during the sewing

process

By using filming and timekeeping with an experimental matrix of 10 ways with 14 codes of
preparation procedures, the experimental findings decided the preparation time in the sewing
phase of 2 test materials,shown in the tables 5, 7, 9, 11, 13, and 15.To analyze the outcomes of
the experiments, the Design Expert 6.0 tools was used, the program created experimental

regression equations. The law of two variables had parallel effects among the size of the sewing
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component (size), the size of the semi-finished product, and the preparation time. The general

structure of a two-variable regression equation is like Y= ap +ai;x; +axxz. Y is the preparation

time, x; and x.are the imaginary variable of the size of sewing parts (shirt size) and the distance

to position the semi-finished piece, respectively. The coefficient of the regression equation for

level 1 is ajand a,, a;is the average value of the preparation time. The results of the empirical

regression equations for 14 codes of preparation time are presented in Tables 6, 8, 10, 11, 14 and

16.

- Aligning and adjusting - A codes

Table 5: The preparation time for the active codes “aligning and adjusting ”

Encrypted variable | Real variable Y1~ (TMU)

NO- X1 X2 X1 X, | AM2P | AJPT | ARPN | APSH
1 -1 -1 M 15 | 1494 - 75.8 23.7
2 1 -1 XL 15 | 152.4 - 79.2 26.7
3 -1 +1 M 35 | 185.1 - 87.2 28.1
4 +1 +1 XL 35 | 189.2 - 89.4 31.4
5 - 0 S 25 | 165.1 - 80.1 24.4
6 +a 0 XXL 25 | 173.2 - 85.4 25.1
7 0 -a L 11 | 128.3 - 74.4 22.4
8 0 +a L 39 | 200.1 - 95.8 35.8
9 0 0 L 25 | 169.1 - 82.1 26.1
10 0 0 L 25 | 169.2 - 82.1 26.1

Table 6: The results of building the empirical regression equation with the rule of simultaneous

effects of 2 factors on the preparation time for the active code “aligning and adjusting ”.

Code

AM2P

ARPN

APSH

YN

Y=168.3+

2.3x;+21.8%,R?=0.96

Y=28.1+

1.6x;+6.5%,R?=0.95

Y=27+

0.9x;+3.5%,R?=0.7.4
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- Obtaining and Matching - M codes

Table 7: The preparation time for the active codes “obtaining and matching”

Encr-ypted Real variable Y+~ (TMU)
NO. variable
X1 X2 X1 X2 MG2T | MG2S | FOOT | MAP1 | MAP2 | MAPE
1 -1 -1 M 15 - 125.1 38.6 - 85.2 60.1
2 1 -1 XL 15 - 135.1 52.4 - 87.2 63.4
3 -1 +1 M 35 - 183.2 43.6 - 102.8 77.9
4 + +1 XL 35 - 193.2 58.1 - 110.1 80.1
5 -a 0 S 25 - 175.1 48.1 - 90.2 65.1
6 +a 0 XXL 25 - 180.1 57.1 - 98.1 71.1
7 0 -0 L 11 - 120.4 32.4 - 79.4 53.1
8 0 +a L 39 - 203.4 65.1 - 120.1 86.3
9 0 0 L 25 - 178.1 50.2 - 95.1 68.2
10 0 0 L 25 - 178.1 50.2 - 95.2 68.3

Table 8: The results of building the empirical regression equation with the rule of simultaneous

effects of 2 factors on the preparation time for the active code “obtaining and matching”

Code MG2S FOOT MAP2 MAPE
Y=49.3+ Y= 96.3+ Y=69.5+
Y= 165.8+3.4 X;+629.2
Yru o 5.1%,+7.1%; 5.6%,+12.3 X, R%= 1.7x:+10.2%
X, R?= 0.95
R?=0.75 0.94 R?=0.97

- Forming shapes - Fcodes

Table 9: The preparation time for the active codes “forming shapes”

NO.

Encrypted variable

Real variable

Y (TMU)

X1 X2

X1

X2

FFLD

FCRS

FUNF
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1 -1 -1 M 15 | 116.6 | 31.1 -
2 1 -1 XL 15 | 120.1 | 31.8 -
3 -1 +1 M 35 | 140.1 | 46.8 -
4 + +1 XL 35 | 146.8 | 48.1 -
5 -0l 0 S 25 | 130.2 | 36.8 -
6 +a 0 XXL | 25 | 137.1 | 401 -
7 0 -0l L 11 | 1114 | 30.6 -
8 0 +a L 39 | 160.1 | 56.4 -
9 0 0 L 25 | 1334 | 38.2 -
10 0 0 L 25 | 1335 | 38.2 -

Table 10: The results of building the empirical regression equation with the rule of simultaneous

effects of 2 factors on the preparation time for the active code “forming shapes”

Code FFLD FCRS
YN Y=132.5+ 2.6x;+15.0x, R°=0.97 Y=39.8 + 0.83 x;+8.6x, R°= 0.93
- Get codes -G:
Table 11: The preparation time for the active codes “get”
Encrypted variable | Real variable Y (TMU)

NO: X1 X2 X1 Xz | GP1E | GP1H | GP2H | GPCO | GPOH | GPAG
1 -1 -1 M 15 - 216 | 34.1 - - -
2 1 -1 XL 15 - 22.1 | 352 - - -
3 -1 +1 M 35 - 26.4 | 39.1 - - -
4 + +1 XL 35 - 27.1 | 40.1 - - -
5 -a 0 S 25 - 23.1 | 36.4 - - -
6 +a 0 XXL 25 - 25.2 | 38.3 - - -
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7 0 -o L 11 - 19.4 | 31.7 - - -
8 0 +a. L 39 - 30.2 | 43.1 - - -
9 0 0 L 25 - 24.2 | 37.6 - - -
10 0 0 L 25 - 24.3 | 375 - - -
Table 12: The results of building the empirical regression equation with the rule of
simultaneous effects of 2 factors on the preparation time for the active code “get”
Code GP1H GP2H
Y1 Y=24.35+ 0.5x,+3.1x, R= 0.94 | Y=37.2+ 0.6 x;+3.3%, R°= 0.94
- Put codes - P:

Table 13: The preparation time for the active codes “put”

Encrypted variable | Real variable Y1~ (TMU)

NO: X1 X2 X1 Xz | PPAL | PPOH | PPST | PPL1 | PPL2
1 -1 -1 M 15 9.7 - 13.6 - -
2 1 -1 XL 15 | 10.2 - 13.5 - -
3 -1 1 M 35 | 16.7 - 16.5 - -
4 + 1 XL 35 | 17.7 - 16.4 - -
5 -a 0 S 25 | 146 - 14.3 - -
6 +a 0 XXL 25 | 16.2 - 14.4 - -
7 0 -a L 11 9.1 - 111 - -
8 0 +a L 39 | 18.2 - 17.2 - -
9 0 0 L 25 | 153 - 14.7 - -
10 0 0 L 25 | 15.2 - 14.8 - -

Table 14: The results of building the empirical regression equation with the rule of simultaneous

effects of 2 factors on the preparation time for the active code “put”
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Ma code PPAL PPST

Y1n Y=14.2+ 0.5x;+3.4x, R*=0.96 Y=14.7-0.01x;+1.8%, R°= 0.95

- Asiding- A codes

Table 15: The preparation time for the active codes “asiding”

Encrypted variable | Real variable YN (TMU)
Ho X1 X2 X: | X2 | AS2H | ASIH

1 -1 -1 M 15 53.6 -
2 1 -1 XL 15 53.8 -
3 -1 1 M 35 56.4 -
4 1 1 XL 35 56.8 -
5 -1.41 0 S 25 54.8 -
6 141 0 XXL 25 55.4 -
7 0 -141 L 11 50.4 -
8 0 141 L 39 66.1 -
9 0 0 L 25 55.2 -
10 0 0 L 25 55.1 -

Table 16: The results of building the empirical regression equation with the rule of

simultaneous effects of 2 factors on the preparation time for the active code “asiding”

Code AS2H

YN Y=155.7+0.2x;+3.5x, R*=0.7

The relationamong the Y1y, X1 and x; is represented by the R, coefficient. R value varies
from 0.7 to 0.97, whichdemonstrates a strong connection between the experimental and
theoretical models.As a result, it can ensure the preparation time (MG2S, FOOT, MAP2, MAPE,
AM2P, ARPN, APSH, FFLD, FCRS, AS2H, GP1H, GP2H, PPAL, PPST) and x;, X, have a
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strong relationship.The general structure of a two-variable regression equation is Y= ag +aix1
+a,X,. Considering the coefficients of the regression equation lever 1 a;, a,, the absolute value of
the coefficient a, is larger than aj, |ai| <|az|. Therefore, it can be deduced that x, or the distance
has the most impact on the preparation time Y.

3.1.2. The results of determining the optimal value of the factors to ensure that the

preparation sewing time of workers in the process of sewing is minimal

The optimization problem was solved using the Design Expert 6.0 program, based on the
analytical regression equation, the impact law of two variables, namely the size of the sewing part
and the distance of the sewing part so that thepreparation time Y1y was min. Then, using formula
number (2) for 14 codes (MG2S, FOOT, MAP2, MAPE, AM2P, ARPN, APSH, FFLD, FCRS,
AS2H, GP1H, GP2H, PPAL, PPST) to determine the adjusted coefficients between the
experimental values and the theoretical calculation time values on the preparation time (Kynt). For
the codes that has not been tested, the authors used the interpolation method to determine the
coefficient K by formula number (3) and Y1 by formula number (4). Tables 17, 18, 19, 20, 21 and

22 show the results of the calculations.

Table 17: The results of calculating the adjustment coefficient between real-time and the

theoretical calculation time for “aligning and adjusting”

_ Code
Code AM2P Code ARPN Code APSH Krn/ir
AJPT
Krnie | K
X1 X2 Yin | Yor [Kener | X | Yon | Yor [ Kener | X2 | Yon | Yot Yn
T T
15.
S 0 134.3 | 61.0 2.2 151 | 744 | 75.0 1.0 15.1 | 64.2 | 24.0 2.7 2.0 84.1
15.
M 0 135.3 | 61.0 2.2 15.1 | 75.1 | 75.0 1.0 15.1 | 64.6 | 24.0 2.7 2.0 84.7
15.
L 0 137.6 | 61.0 2.3 15.1 | 76.7 | 75.0 1.0 15.1 | 655 | 24.0 2.7 2.0 86.1
15.
XL 0 1399 | 61.0 2.3 15.1 | 78.3 | 75.0 1.0 15.1 | 66.4 | 24.0 2.8 2.0 87.5
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15.
XXL 0 1343 | 61.0 | 22 151 | 744 | 750 | 1.0 | 151 | 64.2 | 240 | 2.7 2.0

84.1

Table 18: The results of calculating the adjustment coefficient between real-time and the

theoretical calculation time for “obtaining and matching”

Code MG2S Code FOOT
X1 X2 YN Yot Krnir X2 YN Yot Kt
S 15.0 131.8 107.0 1.2 15.0 35.0 38.0 0.9
M 15.0 133.2 107.0 1.2 15.0 37.1 38.0 1.0
L 15.0 136.6 107.0 1.3 15.0 42.2 38.0 1.1
XL 15.0 140.0 107.0 1.3 15.0 47.3 38.0 1.2
XXL 15.0 131.8 107.0 1.2 15.0 35.0 38.0 0.9
Code MAP2 Code MAPE
X1 X2 YN Yir Kt X2 YN Yir Kt
S 15.0 76.1 69.0 1.1 15.0| 56.9 50.0 11
M 15.0 78.4 69.0 1.1 15.0| 57.6 50.0 1.2
L 15.0 84.0 69.0 1.2 15.0 | 593 50.0 1.2
XL 15.0 89.6 69.0 1.3 15.0| 61.0 50.0 1.2
XXL 15.0 76.1 69.0 1.1 15.0| 56.9 50.0 1.1

Table 19: The results of calculating the adjustment coefficient between real-time and the

theoretical calculation time for “aligning and adjusting”

Code
Code FFLD Code FCRS Kpyr| FUNF
X1 X2 YN | Yot Krnit X2 |YTN Yo Krnit Kt YN
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15.0| 113.8 43.0 2.6 15.2 | 30.2 | 28.0 11 1.9 42.8
M [15.0| 1149 43.0 2.7 15.2 | 30.5| 28.0 11 1.9 43.3
L |150| 1175 43.0 2.7 15.2 | 314 | 28.0 1.1 1.9 44.3
XL |15.0| 120.1 43.0 2.8 15.2 | 32.2 | 28.0 1.2 2.0 45.3
XXL | 15.0| 1138 43.0 2.6 15.2 | 30.2 | 28.0 1.1 1.9 42.8
Table 20: The results of calculating the adjustment coefficient between real-time and the
theoretical calculation time for “get data”
_ Code | Code | Code | Code
Code GP1H Code GP2H Krnnr | opie | areo | aPoH | aPAG
X1 | X2 Yon | Kener | Kener | X2 | Yo | Yor | Kenr | Kt YN YN YN YN
S [15.0[205| 20.0 10 |15.0(33.1|33.0| 1.0 1.0 14.2 9.1 6.1 10.1
M |15.0|20.8| 20.0 1.0 |150333(330| 10 1.0 14.3 9.2 6.1 10.2
L |15021.3| 20.0 1.1 150,339 (330| 10 1.0 14.6 9.4 6.3 10.4
XL |15.0|21.8| 20.0 1.1 |150345(330| 10 1.1 14.9 9.6 6.4 10.7
XXL | 15.0|20.5| 20.0 10 |[150331(330| 10 1.0 14.2 9.1 6.1 10.1
Table 21: The results of calculating the adjustment coefficient between real-time and the
theoretical calculation time for “put data”
Code | Code | Code
Kyyr| PPL | PPL | PPO
Code PPAL Code PPST 1 2 H
Krne | K Krne | K
‘ X2 | YN ) ) X2 | Y7n | Yo ) ) Yn | Yno | YN
15. | 10. 15. | 12. | 14.
S 0 1 10.0 1.0 0 9 0 0.9 1.0 26.1 | 454 5.8
M | 15 [ 10| 200 | 1.0 |15 |12 | 14 | 09 | 10 | 264 | 459 | 59
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0 3 0 9 0
15. | 10. 15. | 12. | 14.
L 0 8 10.0 1.1 0 9 0 0.9 1.0 27.0 | 47.0 6.0
15. | 11. 15. | 12. | 14.
XL 0 3 10.0 1.1 0 9 0 0.9 1.0 27.7 | 48.2 6.2
XX | 15. | 10. 15. | 12. | 14.
L 0 1 10.0 1.0 0 9 0 0.9 1.0 26.1 | 45.4 5.8

Table 22: The results of calculating the adjustment coefficient between real-time and the

theoretical calculation time for “asiding”

Code AS2H — Code

Kyt AS1H

X1 X2 | Y7n | Kenr Krnir Krnir YN
S 15.0 | 51.9 | 42.0 1.2 1.2 28.4
M 15.0 | 52.0 | 42.0 1.2 1.2 28.5
L 15.0 | 52.2 | 42.0 1.2 1.2 28.6
XL [15.0(52.4 | 420 1.2 1.2 28.7
XXL | 15.051.9| 420 1.2 1.2 28.4

From the resultant table, we could determine the optimum values of factors x; and x; to

ensure that the preparation time minimal,while finding sets of numbers related to the stitching

distance, size of the product, and making sure the preparation time is always feasible. The real-

time and the theoretical time are vastly different. Table 23 shows the adjusting coefficient of

time values Kyt for the codes when sewing Polo-Shirt and T-Shirt items from single fabrics.

Table 23: The results of calculating the adjustment coefficient between real-time and the

theoretical calculation time for preparation codes

Code | Krnwt

Code

Krnr | Code

Krnit

Code

Krnit

Code | Kyt

Code

Krnie
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.
AM2 | 2.2+2. | MG2 | 1.2+1.3 | FFLD | 2.6+2.8 | GP1H | 1.0+1.1 | PPAL | 1.0+1. | AS2H | 1.2
P 3 S 1
ARP | 1 |FOOT|09+L2|FCRS [11+1.2 |[GP2H | 10 |PPST | 09 |ASIH| 12
N
APSH | 2.7+2. | MAP | 1.1+1.3 | FUNF | 1.9+2.0 | GP1E | 1.0-1.1| PPL1 | 1.0
8 2

APT | 2 | MAP |11+12 GPCO [ 1.0-1.1| PPL2 | 1.0

E

MG2 | 1.1+1.3 GPOH [ 1.0+1.1 [ PPOH | 1.0

T

MAP | 1.1+1. GPAG | 1.0+1.1

1 3
Rowpur| 2 1.2 1.93 1.05 1 1.2

As can be seen from the table, Kynot >1, so when sewing Polo-Shirt and T-Shirt items
products from single fabrics, the real-time is often longer than the theoretical calculation time.
This demonstrates that in the sewing process, there are often a variety of factors influencing the
preparation time. For certain product types and materials, the standard time values defined for

preparation operations in the GSD system are not fully correct.
3.2. The influence of various factors on sewing time for various sewing machines

3.2.1. The survey results and the design of the empirical regression equation demonstrate the
law of simultaneous influence of factors on the sewing time for different machines during the

sewing process

Table 24shows an experiment to study the effect of 2 factors, stitch density (number of
stitches/cm) X'; and seam length (cm) X',, on 3 fabrics and 4 types of sewing machine. We
constructed experimental regression equations and 3D graphs that visually reflect the rule of
simultaneous effects of two variables X', and X', on sewing time on 3 types of fabric and 4 kinds
of the sewing machine by using Design Expert 6.0 software. The general structure of a two-

variable regression equation Y’= a’g +a’1x’; +a’»X’,. Y is the sewing time on a machine. The
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coefficient of the regression equation for level 1 is a;; a, is the average value of the sewing time

on machine. The results to determine the empirical regression equations of sewing time on

machines are presented in tables 25, 26, 27, and 28.

Table 24: The sewing time on the computer (performed on 4 types of sewing machines and single

fabric with 3 different thicknesses)

Y’ Y’ Y’ Y’
Encrypted | Real Single needle Overlocking Overlocking Hemming machine
NO. | variable | variable lockstitch machine (1 needle | machine (2 needles (2 needles
machine and 3 thread) and 4 thread) and 3 thread)
X1 | X2 | X1|X2| V1 V2 | V3 | V1| V2| V3| V1 V2 V3 | V1 | V2 | V3
1 -1 | -1 |15 (35| 715 |619|755|83.7 (799|764 | 837 | 79.9 | 76.4 | 92.1 | 65.5 |107.6
2 1 -1 | 45 |3.5|177.4|183.4|190.2|1174.1{172.2|172.7|174.1 |172.2 | 172.7|196.1|184.1|188.9
3 -1 | +1 |15 |55 925 | 79.4|73.7|96.8 |84.7|958 | 96.8 | 84.7 | 95.8 |121.6|103.2|101.1
4 1 +1 | 45 |5.5] 207.8 |189.1{210.6/216.9|199.8|196.7|216.9 | 199.8 | 196.7 | 265.9 | 218.6 | 224.3
5 -a 0 |89|45] 436 |37.3|36.7|50.7|51.2|51.7|50.7 | 51.2 | 51.7 | 44.8 | 445 | 48.3
6 | ta | O [51.214.5|203.3 |189.7|202.2|222.6(192.2|185.6|222.6 | 192.2 | 185.6 | 266.8 | 210.2 | 220.3
7 0 -a | 30 |3.1]104.1|99.4|96.8 |110.3| 99.6 |108.1|110.3 | 99.6 |108.1 |154.7|137.7|124.3
8 0 | +a | 30 {5.9(180.02{173.9/169.4|105.8|148.8|145.6|105.8 | 148.8 | 145.6 | 238.1|191.1 | 200.3
9 0 0 30 |4.5] 146.8 |122.9]110.3|152.4|142.8|133.5| 152.4 | 142.8 | 133.5 161.5|162.3 | 140.2
10 | O 0 30 |4.5] 146.9 | 123 |110.1{152.3|142.7|133.4|152.3 | 142.7 | 133.4 | 161.7 | 162.4 | 140.3
Table 25: The results of building the empirical regression equation with the rule of
simultaneous effects of 2 factors on Single needle lockstitch sewing machine
Fabric type V1 V2 V3
Y’ Y’'=137.4+55.9x"1+19.8x’, | Y= 126.4+55.8 | Y'=129.2 + 60.7x’1 + 15.2
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R*=0.96

x’1+16.1x’,R*=0.96

X’g

R?=0.96

Table 26:The results of building the empirical regression equation with the rule of simultaneous

effects of 2 factors on overlocking machine (1 needle and 3 threads)

Fabric type V1 V2 V3

Y= 137.6+ | Y’=131.8+ 50.8x’1+12.7x’, | Y'= 130.8+
Y’ 56.7x°1+6.2x’> R?=0.96 48.3x’1+12.1x’;

R°=0.90

R?=0.98

DESIGN-EXPERT Plot

%%
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o":'::’:::::::'
GG
SIS
106166 | SN "0”00
§ 00000062020 %
3D Graph
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DESIGN-EXPERT Plot

thoi gian
X = A: Chieu dai
Y =B: Mat do

%00
(KB %
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202002, 0 200%
QLRI LRI
202 00te 0 0 00%

Table 27: The results of building the empirical regression equation with the rule of simultaneous

effects of 2 factors on on overlocking machine (2needles and 4 threads)

Fabric
V1 V2 V3
type
Y’=137.6+ 56.7x’1+6.2x’> | Y’=131.9+50.9x’1+12.7x, | Y’= 130.9+
Y’ R?=0.90 R?=0.96 48.3x’1+12.1x°>
R%=0.99
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Table 28: The results of building the empirical regression equation with the rule of simultaneous

effects of 2 factors on the hemming machine (2 needles and 3 threads)

Fabric
V1 V2 V3
type
Y= 170.1+ 703 X’; +]| Y= 147.2+ | Y=150.5+ 56.0X’1+17.0 X",
Y’ 27.2X’; R*=0.94 58.5X°1+18.5X"; R2= 0.92
R*=0.95
3D Graph

From the analysis of the practical sewing time on 4 types of sewing machines at 3 types of the

single fabric thickness (thin, medium, and thick fabric). The R, coefficients, which display the

association between sewing time machine Y' and two variables x; and X,, are greater than 0.9.

This demonstrates a strong connection between the experimental and theoretical models. As a

result, it can be inferred that there is a close relationship between sewing time on 4 different

types of sewing machines on 3 kinds of fabric thicknesses. Looking at the chart in more detail,

we see the general structure of a two-variable regression equation Y’=agta’ix’1+a’sx’s.

Considering the coefficients of the regression equation lever 1: a;, a, the absolute values of the
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coefficient a’; is higher than a’1(Ja’s| > |a’2|). Thus, x’; or stitch density has the most impact on
the preparation time Y. The explanation for this is that by sewing with a higher stitch density, the
shorter the stitch length and the fabric would be pulled quicker with the presser foot.

3.2.2. The results of constructing data of the sewing time for different sewing machines under

particular conditions

The mutual effects of two variables, stitch density and stitch lengths, on sewing time for four
different types of machines, single needle lockstitch machine, overlocking machine (1 needle and
3 threads), overlocking machine (2 needles and 4 threads), and hemming machine (2 needles and
3 threads) were investigated. From analytical regression equations, when assigning a particular
value to each variable when sewing 3 varied thicknesses on Polo-Shirt and T-Shirt items, the
value of the sewing time for function Y' could be calculated. The results are listed in the table

below.

Table 29: The data set indicates the value of sewing time on the machine when sewing 3 kinds of
thickness of single fabric on single needle lockstitch machine that correspond to each value of

the stitch density and the seam length

V1 V2 V3
-141 | -1 0 1 141 | -141| -1 0 1 141 | -141 | -1 0 1.41
-1.41| 30.7 | 388 | 58.6 | 7184 | 86,5 | 25.0 | 31.6 | 47.7 | 63.8 | 704 | 222 | 28.4 | 43.6 | 58.8 | 65.0
-1 | 536 | 61.7 | 815 | 101.3|109.4| 479 | 545 | 706 | 86.7 | 93.3 | 47.1 | 53.3 | 68.5 | 83.7 | 89.9
0 |109.5|117.6 | 137.4 | 157.2 | 165.3 | 103.7 | 110.3 | 126.4 | 142.5 | 149.1 | 107.8 | 114.0 | 129.2 | 144.4 | 150.6
1 |165.4|173.5|193.3|213.1|221.2|159.5|166.1|182.2 | 198.3 |204.9 |168.5|174.7 | 189.9 | 205.1 | 211.3
1.41 | 188.3 | 196.4 | 216.2 | 236.0 | 244.1 | 182.4 | 189.0 | 205.1 | 221.2 | 227.8 | 193.4 | 199.6 | 214.8 | 230.0 | 236.2

- Overlocking machine(1 needle and 3 threads)

Table 30: The data set indicates the value of sewing time on the machine when sewing 3 kinds of

thickness of single fabric on overlocking machine(1 needle and 3 threads)that correspond to

each value of the stitch density and the seam length

V1

V2

V3
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3.1 3.5 4.5 5.5 5.9 3.1 3.5 4.5 5.5 5.9 3.1 3.5 4.5 5.5 5.9

89 | 489 | 515 | 57.7 | 639 | 66.4 | 423|119.1| 60.2| 729 | 78.1| 456 | 50.6| 62.7| 74.8| 79.8

15 | 722 | 747 | 809 | 87.1 | 89.6 | 63.1119.1| 81.0| 93.7| 989 | 654 | 70.4| 825| 946 | 99.6

25 [128.9 | 1314 | 137.6 | 143.8 | 146.3 | 113.9 | 119.1 | 131.8 | 144.5 | 149.7 | 113.7 | 118.7 | 130.8 | 142.9 | 147.9

35 | 185.6 | 188.1 | 194.3 | 200.5 | 203.0 | 164.7 | 119.1 | 182.6 | 195.3 | 200.5 | 162.0 | 167.0 | 179.1 | 191.2 | 196.2

51.2|208.8 | 211.3 | 217.5 | 223.7 | 226.3 | 185.5 | 119.1 | 203.4 | 216.1 | 221.3 | 181.8 | 186.8 | 198.9 | 211.0 | 216.0

- Overlocking machine(2needles and 4 threads)

Table 31: The data set indicates the value of sewing time on the machine when sewing 3 kinds of
thickness of single fabric on overlocking machine(2 needles and 4 threads) that correspond to
each value of the stitch density and the seam length

V1 V2 V3

3.1 3.5 4.5 5.5 5.9 3.1 3.5 4.5 55 5.9 3.1 3.5 4.5 5.5 5.9

8.9 | 489 | 515 | 57.7 | 639 | 66.4 | 422 | 474 | 60.1 | 72.8 | 78.0 | 45.7 | 50.7 | 62.8 | 749 | 79.9

15 | 722 | 747 | 809 | 87.1 | 89.6 | 63.1 | 68.3 | 81.0 | 93.7 | 98.9 | 65.5 | 70.5 | 82.6 | 94.7 | 99.7

25 (1289|1314 | 137.6 | 143.8 | 146.3 | 114.0 | 119.2 | 131.9 | 144.6 | 149.8 | 113.8 | 118.8 | 130.9 | 143.0 | 148.0

35 [185.6 | 188.1 | 194.3 | 200.5 | 203.0 | 164.9 | 170.1 | 182.8 | 195.5 | 200.7 | 162.1 | 167.1 | 179.2 | 191.3 | 196.3

51.2 1 208.8 | 211.3 | 217.5 | 223.7 | 226.3 | 185.8 | 191.0 | 203.7 | 216.4 | 221.6 | 181.9 | 186.9 | 199.0 | 211.1 | 216.1

- Hemming machine (2 needles and 3 threads)

Table 32: The data set indicates the value of sewing time on the machine when sewing 3 kinds of
thickness of single fabric on hemming machine (2 needles and 3 threads) that correspond to each

value of the stitch density and the seam length

V1 V2 V3

3.1 3.5 4.5 5.5 5.9 3.1 3.5 4.5 5.5 5.9 3.1 3.5 4.5 5.5 5.9

89 | 326 | 438 | 71.0 | 98.2 | 109.3 | 38.6 | 46.2 | 64.7 | 83.2 | 90.8 | 476 | 545 | 71.5 | 885 | 95.5

15 | 614 | 726 | 99.8 |127.0|138.2| 62.6 | 70.2 | 88.7 |107.2 | 1148 | 705 | 77.5 | 945 | 1115 | 118.5
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25 | 131.7| 1429 |170.1 | 197.3 | 208.5 | 121.1 | 128.7 | 147.2 | 165.7 | 173.3 | 126.5 | 133.5 | 150.5 | 167.5 | 174.5
35 | 202.0 | 213.2 | 240.4 | 267.6 | 278.8 | 179.6 | 187.2 | 205.7 | 224.2 | 231.8 | 182.5 | 189.5 | 206.5 | 223.5 | 230.5
51.2 | 230.9 | 242.0 | 269.2 | 296.4 | 307.6 | 203.6 | 211.2 | 229.7 | 248.2 | 255.8 | 205.5 | 212.5 | 229.5 | 246.5 | 253.4

From these data, clothing manufacturer can conveniently give the standard sewing time values

forvarious sewing machines,knowing the stitch density and the seam length.

4. Conclusion

The results aid researchers and textile producers in proposing measures to optimize the
sewing time of knitted garment products, thereby, reducing the production time cycle, increasing
productivity and product quality at Start Fashion Co., Ltd. and Hanosimex Co., Ltd. in particular,
and knitwear manufacturing businesses in general. The study results can also be used as a
scientific basis for correctly calculating the cost of the time spent for preparation as well as the
sewing time at the specific machine. This study suggests the inaccuracy of the GSD Pre-
determined Time Standard System's values and proposes better systems for assessing sewing
time. These systems ensure the precision of technological standard principles and the reliability

of production planning in Vietnamese garment factories.

Acknowledgement:The authors would like to express our gratitude to Fashion Star Limited
Company (Ha Noi) and Hanosimex Single Share-Holder Limited Company (Ha Nam) for

assisting us in completing this research.

Funding Statement:The author(s) received no specific funding for this study.

Conflicts of Interest:The authors declare that they have no conflicts of interest to report

regarding the present study.

References

[1]https://vinatex.com.vn/nganh-det-may-viet-nam-dat-muc-tieu-tro-lai-39-ty-usd-trong-nam-
2021, Vietnam National Textile and Garment Group, 2021.

[2] Nguyen Tiep, Textbook: “Labor norms”, Labour and social publishing house, 2008. (1

authors)

692



https://vinatex.com.vn/nganh-det-may-viet-nam-dat-muc-tieu-tro-lai-39-ty-usd-trong-nam-2021
https://vinatex.com.vn/nganh-det-may-viet-nam-dat-muc-tieu-tro-lai-39-ty-usd-trong-nam-2021

International Journal of Psychosocial Rehabilitation, Vol. 25, Issue 03, 2021
ISSN: 1475-7192

[3] V.T.Mai, V.T.Uyen, Textbook: “Organization and labor norms”, Publishment of National
Economics University, 2016. (2authors)

[4] GSD (Corporate) Limited, “General Sewing Data”, 2018.

[5]. Mst. Murshida Khatun,“Effect of time and motion study on productivity in garment
sector”,International Journal of Scientific & Engineering Research, vol 5, Issue 5; 2011.(1
authors)

[6] D.M.Huong, P.T.Thao,“Study on the influence of some factors on sewing conditions to the
time of sub-processing of knitting garment workers by MTM method and General Sewing
Data”,Proceeding of the 5th National Conference on Mechanical Science & Technology Hanoi,
Scientific and Technical Publisher, 1SBN:978-604-67-1103-2, pp 1492-1499, October 5th,
2018.(2 authors)

[7] D.M.Huong, D.C.Luc, P.T.Thao,“Construction rational operation process logical product
Polo-Shirt Men's clothing knitted materials in VietNam”, The 1* National Scientific Conference
on Textile, Apparel and Leather Engineering; Agricultural Academy Publisher, ISBN: 978-604-
924-374-5; pp 235-240, October 2018.(3 authors)

[8] D.M.Huong, D.T.Mai, P.T.Thao,“Application of lean menufacturing tools to improve
production efficiency in line of kniting garments”,Journal of Science & Technology of Hanoi
University of Industry,no 43, pp 88-94; Hanoi, Vietnam; ISSN 1859-3585, 2017. (3 authors)

[9] D.M.Huong, H.T.Thom, P.T.Thao, “Study on the sewing operation process affect to
productivity of the knit Polo-Shirt sewing line”, Journal of Science & Technology of Hanoi
University of Industry, no 39,Hanoi, Vietnam, pp 86-91; ISSN 1859-3585, 2017. (3 authors)

[10] V.T.Nhu, P.T.Thao,“Research on solutions to improve laborproductivity by improving
motions and working speeds of the sewing workers”,Vietham Mechanical Enginering
magazin,no 3; ISSN 0860-7056, 2014.(2 authors)

[11] P.T.Thao, L.T.Trang,“Building standard operating procedures for sewing the main sub-
assemblies of knitted products”; The 1% National Scientific Conference on Textile, Apparel and
Leather Engineering, Agricultural Academy Publisher, ISBN: 978-604-924-374-5; pp 183-194,
October 2018. (2 authors)

693



International Journal of Psychosocial Rehabilitation, Vol. 25, Issue 03, 2021
ISSN: 1475-7192

[12]P.T. Thao, N.Q.Thoai, Research on analysis of operation procedures and optimisation of
performance time for sewing operations of knitted products”, Journal of Science & Technology
of Hanoi University of Industry,vol 56, no 3, Hanoi, Vietnam, 2020. (2 authors)

[13] P. T. Thao, T. T. Yen,“Study On Factors Affecting Time To Sewing T-Shirt” The 2
National Scientific Conference on Textile, Apparel and Leather Engineering; Agricultural
Academy Publisher, ISBN: 978-604-316-057-4; pp 294-306, 2021. (2 authors)

[14] T. T. Yen, P. T. Thao,“Empirical research to determine the influence of factors on the
sewing time of products from knitted facbrics on Sewing Lines”; Journal of Science &
Technology of Hanoi University of Industry, vol 56, no 6,Hanoi, Vietnam, pp 106-113, 2020. (2
authors)

[15] P. T. Thao, T. V. Tung,“Building Database on the Operation Process and Performance Time
for Sewing Operations of Kintted Garment Products”, Journal of Science & Technology of Hanoi
University of Industry, vol 57, no 1,Feb2021, Hanoi, Vietnam, pp 91-96, 2021. (2 authors)

[16] N.V.Lan, Textbook: “Statistical processing of experiment data”, Publishment of National
University Ho Chi Minh City, 2003. (1 authors)

694



	Construction of adjusting coefficients for sewing time of GSD system for knit products in Vietnam
	Phan Thanh Thao*, Duy-Nam Phan, and Nguy Thi Thu Uyen

	2.4. Device
	2.5. Experimental methods
	3. Results and discussion
	The impact of several parameters on preparation time
	3.1.1 The survey results and the design of the empirical regression equation demonstrate the law of simultaneous influence of factors on the sewing preparation time of workers during the sewing process
	3.1.2. The results of determining the optimal value of the factors to ensure that the preparation sewing time of workers in the process of sewing  is minimal
	3.2.1. The survey results and the design of the empirical regression equation demonstrate the law of simultaneous influence of factors on the sewing time for different machines during the sewing process
	3.2.2. The results of constructing data of the sewing time for different sewing machines under particular conditions

	4. Conclusion
	References
	[1]https://vinatex.com.vn/nganh-det-may-viet-nam-dat-muc-tieu-tro-lai-39-ty-usd-trong-nam-2021, Vietnam National Textile and Garment Group, 2021.
	[3] V.T.Mai, V.T.Uyen, Textbook: “Organization and labor norms”, Publishment of National Economics University, 2016. (2authors)

