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Abstract: With the development of society and the integration of the global economy, 

more and more customer requirements are being made, and personalized 

requirements are also more important. The production model of single-piece mass 

production has gradually revealed the weakness of weakness, while the unit 

production model Gradually adapting to the development of the market, the production 

mode of multiple varieties and small batches has gradually met the needs of 

individualization with the development of society. Unit production is based on the 

production mode that realizes single-piece production; abandoning the conveyor belt 

and establishing an operation mechanism in which the workload is easily transferred 

between the processes. The U-shaped line with the same entrance and exit is 

reconstructed; it can not only combine the flexibility of the workshop mode with the 

high efficiency of the pipeline mode, but also produce small batches of multi-variety 

products at a cost similar to the rigid pipeline. The unit-shaped layout has the 

advantages of small footprint, close distance between processes, low backlog of 

work-in-progress, easy implementation of multi-process operations by one worker, and 

strong flexibility. The original intention of the company was to open up the market, 

seek as much profit as possible, seek development, optimize the complex and 

numerous processes as much as possible, and eliminate the waste of materials, time 

and manpower. Thereby improving efficiency and achieving maximum benefit. 
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1. Introduction 

Manufacturing has always been China's largest industry and a major component of the 

national economy, and has become the main force of the job market and exports; 

informatization has become the trend of social development today, and it is also the key 

to the upgrading of China's traditional industries and the realization of a strong 
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manufacturing country . 

The realization of the information manufacturing industry can be started from two 

aspects: from the perspective of engineering technology is one, which can realize the 

automation of product design and product manufacturing process; from the 

organization management is the second, which can realize the management and 

management of enterprise managers Organizational integration. However, after years 

of practice in the implementation of unit production application engineering, it has 

been shown that the latter restricts the development of China's manufacturing 

informatization, and also results in inefficient production organizations and weak basic 

management. 

Unit production technology can improve manufacturing flexible systems to enhance 

management platforms and lay a solid foundation for enterprise informatization. 

Therefore, it is of great value to carry out research on the theory and technology of 

manufacturing cell mode suitable for China's informatization. 

 

2. Analysis of current status of workshop traditional assembly line 

Dayang Furniture Co., Ltd. located in Jinhua, Zhejiang Province is an enterprise 

integrating product design, development and manufacturing. The company has a wide 

range of products, including indoor and outdoor furniture, pergola, flower stands, etc. 

Its product design is novel, superb craftsmanship, beautiful appearance, sold well in 

Europe, the United States, Japan and other parts of the world, deeply loved by our 

customers. As a professional manufacturer of office furniture, Dayang Furniture Co., 

Ltd. has a large production volume of glass round table components and busy assembly 

work of round table components. It produces about 300 pieces per day, often needs to 

work overtime, and even delivery delays occur. The production of round table 

components once affected the company's production schedule and the company's 

image. There is an urgent need to adjust the mode of production and management to 

solve the bottleneck of this production process. 

Most of the glass round table components of the ocean furniture enterprises have been 

standardized and can form a product family. The glass round table has high 

standardization and large demand. The process structure is shown in Figure 2. The 

glass round table is composed of aluminum alloy profiles, glass, plastic fixed plates, 

wooden boards, etc. The aluminum alloy profile is the basic frame of the glass round 

table, covered with glass to form the glass round table. See Figure 3.1, Table 3.1 in 

Figure 3.2. 

The main processes of glass round table production are: round table aluminum alloy 

profile table legs processing, round glass processing and round table assembly. The 

assembly of round table components is the most important and complicated process in 
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the production process of glass round tables. The production efficiency of this process 

greatly affects the overall production efficiency of the glass round table. The overall 

size of the glass round table is 750 mm (E + A) × R400 mm (A). The glass frame A and 

the table corner B are aluminum alloy profiles, which together with the plastic disc form 

the basic frame of the glass round table; the plastic disc C serves as a link table corner 

and fixing; Glue; use a flat-head hex wrench to complete the assembly. 

Dayang Furniture Company adopts MRP-based production planning system. According 

to the production plan outline and product process route, the production office issues 

the workshop monthly plan to each production workshop. The workshop compiles the 

weekly and daily plans within the workshop according to the monthly production plan 

issued by the production department, and reaches the workshop section to organize 

and arrange production until the products are qualified for delivery. When preparing 

the plan, it is mainly based on the workshop processing capacity demand information, 

the urgency of the task and the working time quota ratio information, and the 

subsequent material and task scheduling are adjusted locally by the workshop 

dispatcher according to the site situation. The main problems are: 

1) The problem of production capacity 

In the order approval stage, due to the fact that the planning staff of the production 

department did not have a clear result on the available production capacity of the 

enterprise in the future period, especially the lack of dynamic manufacturing capacity 

information support, therefore, the planning can only be based on the existing The 

theoretical production capacity of production resources and the information of 

completed orders are used to organize the next stage of production. When it comes to 

details such as the delivery date, it is impossible to accurately predict whether the 

production capacity can meet the needs of the order. Blindness. In the stage of 

organizing production, the planning staff of the production department lacked 

consideration of capacity constraints. The information returned by the workshop only 

showed the output progress of each process, and the lack of an early warning 

mechanism for bottleneck resources caused the arrangement of the main production 

plan to be basically forward. That is, orders are allocated based on the availability of 

equipment resources in the first process of the production workshop and the amount of 

finished products; the changes in the order products and equipment caused by the 

planned period, the transfer of bottlenecks in the manufacturing system capacity 

cannot be identified in time, and it is difficult to grasp Live the key points in production 

operation planning and control, the feasibility of the plan is difficult to be guaranteed. 

Problems will inevitably occur during execution, which will affect the delivery time. 

During the execution of the plan, the production capacity of the production system will 

change due to unpredictable factors, such as equipment failure or the addition of 
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higher-priority production tasks, resulting in the adjustment of the operation plan, 

resulting in a backlog of work in progress and orders during the production process. 

There is a coexistence of delays and equipment idleness; the processing timing 

between products in the production process is constrained. The delay of one batch is 

equivalent to the delay of other batches with associated requirements, which may 

affect subsequent production. Delay in delivery of finished products. Since the planning 

adjustment of one batch may be related to the normal scheduling of other batches, it 

is difficult to find a suitable insertion point when adjusting during planning, which will 

also affect the execution progress of the original plan. 

2) Problems with order tracking and product progress control 

The production status of the order should be monitored during the execution process to 

find possible problems in a timely manner, and timely countermeasures should be 

made to ensure that the delivery date of the order is met to the greatest extent. Since 

the workshop production dispatcher can only understand part of the customer's order 

information, the production department did not explain the customer's weight when 

formulating the main production plan, resulting in all production tasks appearing to the 

same level as the workshop planner. When there is a problem in the production process, 

there is no corresponding scheduling principle and timely remediation, which will 

inevitably cause delays in subsequent processes and affect other related production 

tasks that use the same equipment resources and production deployment in the next 

planning period of the production department. 

3) The problem of resource capacity utilization 

Due to the constantly changing varieties of production, the demand for the capacity of 

the production system is dynamically changing. When there are many customer orders, 

if multiple order requirements involve the same equipment resources in a work center, 

the use of this resource is affected by The influence of factors such as equipment 

adjustment preparation between batches makes the resource load too high and cannot 

be matched with the demand of the order, which will inevitably cause resource 

jamming in some links of manufacturing, and some links are in partial operation The 

idle condition leads to a low overall utilization of resource capacity. 

4) The problem of parts and components management 

Due to the particularity and independence of the production processes, objects and 

production operation plans of each production workshop, the production progress of 

each production workshop is not the same. In this way, the task of coordinating the 

production of all workshops of the whole plant and organizing the matching of parts 

and components of the whole plant fell on the production scheduling department at the 

plant level. Therefore, production scheduling plays a very important role in the 

production organization and control of the whole plant. Because most of the work of 
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production scheduling is the "fire-fighting work" that is carried out for the parts and 

components, it is entirely up to the on-site management personnel to use irregular 

methods to schedule. 

Because the production cycle of the assembly line is determined by the company's 

target daily output. Dayang Furniture Company has 8 hours of normal work and 

another 2 hours of overtime, so the total time of work is 10 hours, and the company 

divides this production line to a daily output of 300 units, so the production cycle is: 

T = 10 * 60 * 60/300 = 120 (S) 

Cycle time CT = 170.5 (S) 

Then the production line balance rate P = the sum of the total time of all stations / (CT 

× number of people or machines) × 100% = 1012 / (170.5 * 9) * 100% = 65.95% 

If the balance rate is 65.95%, the balance loss rate will reach 1-65.95 = 34.05%, so 

this production line of Dayang Company is seriously unbalanced and further balance 

improvement is needed. 

It can be found from the standard time histogram in the above figure that the time of 

station 1 is 165s, which is 45s more than the production cycle, and the time of station 

2 is 154s, which is 34s more than the production cycle, and the station 3 The time is 

170.5, which is 50.5s more than the production cycle. The time of station 4 is 66 

seconds, which is 54 seconds less than the production cycle. The time of station 6 is 

55s, which is 65s less than the production cycle. The time of station 8 is 88s, which is 

32s less than the production cycle, and the time of station 9 is 77s, which is 43s less 

than the production cycle. The time of stations 5 and 7 is not much different from the 

production cycle. . As far as the entire assembly line is concerned, the working hours of 

the various processes vary greatly, and the size of the workload is also inconsistent, 

which causes the heavy workload workers to feel busy and feel unfair. 

 

3. Problems in the production line 

Day Combined with the company's glass round table process, layout and actual 

production situation, it can be found that the causes of inefficiency are: 

1. Workers at the station in front of the assembly line go to the material rack to receive 

the required materials, which is a waste of handling. Workers in position 1 need to go 

to the rack to get the accessories needed for the glass round table, and then return to 

the station for sorting and packaging; workers in position 2 also need to go to the rack 

to pick up the outsourced glass and glass frame , And then return to the work station 

for assembly; the worker at position 3 also needs to go to the material rack to take the 

table corner, and then return to the work station, and then use glass wool for packaging. 

Such repeated walking back and forth creates a waste of time. 

2. There are many processes, resulting in low efficiency. It can be seen from the above 



Volume 7 Issue 1 2020 

   37 

site layout drawing that the production lines are full, there are no vacant positions, and 

it is not difficult to see that some of the processes can be combined, which causes a lot 

of work stations and human resources. waste. 

3. The occupied space is large. The traditional production line relies on large-scale 

mechanical equipment to complete, which requires a larger space to stack these 

equipment facilities, resulting in waste of space. 

4. The time difference of each process is large. According to the above production cycle 

data, the difference in time required for each process is relatively large, more 50.5s and 

less 65s. In this way, the difference in the workload of each station also exists. It will 

easily affect the working mentality of workers. 

5. From the production area to the finished product warehouse area, the workers 

moved in stages, which caused waste. After the product packaging is completed, the 

worker at the 9th position will send the packaging box to the warehouse, so a single 

handling will be a waste of time. 

6. The operator is not skilled. The company does not systematically train the operators 

in the work stations, and the operations of the workers are done by their own habits. 

There is no foundation for any two-handed operation. And there are still a large 

number of new employees on the production site, so there are often products that have 

been reworked or even scrapped due to mistakes. Caused economic losses that the 

company should not have. 

7. The production line capacity is not high, there is no way to meet customer needs. 

The maximum production capacity of the production line is about 300 per day. However, 

in the current situation, if you simply want to increase the production capacity, you can 

only achieve it by working overtime, but the average daily demand of customers is 

about 500 units, which is significantly higher than the company's existing The 

maximum capacity will result in the company's inability to take more orders or to 

complete customer orders within the prescribed time. 

These reciprocating actions and turnaround routes are non-value-added but 

indispensable parts, but they affect production efficiency. The unit production plan 

specifically addresses these phenomena, and strives to eliminate waste and improve 

production efficiency. 

 

4. Improvement and optimization based on unit production line 

The analysis of a series of movements in the production of the round table can divide 

the entire assembly process into 5 steps, which can allow 1, 2, and 3 workers to 

operate in parallel, let the 4th position immediately follow the 2nd position, and the 

original 4th position Combined with No. 5 to No. 4, and then merged the four stations 

6, 7, 8, and 9 into No. 5 station. After the merged No. 5 station, two workers were 
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assigned to No. 1, 3, and 4 workers Take the semi-finished products, and then return 

to the work station, packing and sealing the semi-finished products and accessories 

and storage. At the 5th position, when entering the warehouse for the first time, let a 

worker put the finished box into the warehouse, and another worker can continue to 

pack and put the box on the station. In this way, a round table can be assembled in 14 

minutes. Greatly improved efficiency. 

Time period CT = 159.5s 

Production line balance rate P = total time of all stations / (CT × number of people or 

machines) × 100%= 831.6 / (159.5 × 6) × 100% = 86.90% 

Production line balance loss rate = 1—86.90% = 13.10% 

The production cycle is 10 * 60 * 60/365 = 98.63 

It can be seen from the above that the balance rate has increased from the original 

65.95% to the current 86.90%, and the balance loss rate has also been reduced from 

the original 34.05% to the current 13.10%. After the improvement, the output on the 

production line will be increased from the original maximum capacity of 300 to 300 × 

1012 / 831.6 = 365. It has not only improved its production capacity, but has also 

improved very well in the following areas: 

1) Time cost unit production mode. The original production method of Dayang 

Company was to produce about 300 glass round tables per day. It takes 1012 seconds 

to produce a glass round table and it takes 303600s in total. However, the improved 

unit production mode only requires five jobs. The production of the round table can be 

completed in one step, which takes 831.6 seconds and takes about 249480 

s. The original production method of 303600s is only the time the worker operates on 

the station, plus auxiliary time, such as the time to take the material and the time to 

change the station. In this way, the production efficiency is much lower than the unit 

production mode of 5 stations. 

2) Labor cost In terms of the number of workers, only 6 workers can complete the unit 

production mode, while in the original production method, a production line requires at 

least 9 workers to complete, which greatly saves labor costs. 

3) Equipment costs still exist in the original production method, and unit production 

first abandoned the traditional assembly line and implemented single-piece production 

based on the manual delivery method of one person and one unit, which greatly saved 

Labor costs. 

4) Site cost Due to the huge volume of the assembly line occupying a large area of the 

site, the company has to rent a large area of factory buildings for production, and unit 

production abandons the traditional assembly line production method, based on the 

original use of the site, it can save One-third of the venue will serve other industries. 
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5. Conclusion 

Unit production not only makes the company more flexible in providing products that 

customers demand, but also has a very obvious improvement effect in many aspects 

such as reducing inventory, reducing costs, shortening order lead time, ensuring quality, 

and improving productivity. After the American Dell changed its assembly line 

production method and established a flexible production line with "production cells" as 

its core, the production mode was changed to order-driven, which realized large-scale 

customer customization and greatly reduced product inventory. In addition, Panasonic, 

Canon, Sony and other companies have also introduced unit production methods in 

recent years, all of which have achieved the expected benefits. 

Domestic manufacturing competition is becoming more and more fierce, which has 

caused companies to increase their microblogs in terms of profits. Through the 

investigation, it can be clearly found that these manufacturing enterprises are actually 

caused by various kinds of waste caused by backward production methods. In this way, 

it is urgent to improve the current status of the enterprise through reasonable 

management innovation, precisely the unit The production model is such a 

leap-forward transformation from the bottom up, and it is also a relatively 

easy-to-implement lean manufacturing method, which is in line with the national 

conditions that the quality of front-line workers is not high enough, but the elite need 

to promote change. The unit production mode transforms the tangible and intangible 

waste into the profits of the enterprise through the revolutionary mutation of the 

production method. For enterprises that have been accustomed to extensive 

production in the planned economy for a long time in China, the introduction of unit 

production model concepts, technologies, and methods will enable Chinese enterprises 

to move towards intensive management and survive, develop, and survive in the 

general environment of the buyer ’s market. Growth has very important practical 

significance. 

During the implementation process, the requirements of unit production on production 

conditions and production environment were also exposed. These requirements need 

to be fulfilled by improving the quality and management level of employees. 

1. High requirements on the technical proficiency of operators. 

For each station in unit production, the coordination between actions requires 

uninterrupted and skilled coordination. This requires each operator to have skilled skills 

and multiple skills, so that when an operator has a problem, the neighboring operator 

can help in time to promote production. 

2. Requirements for teamwork. 

Every operator in unit production is very important, which requires the entire team to 

advance and retreat together, lacking the flexibility of individual production. 
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3. High requirements for cooperation with other processes on the production line. 

The unit group is not an isolated working group, it requires the coordination of other 

processes on the production line, logistics and information needs to be guaranteed. 

Before implementing unit production, other advantages and disadvantages should be 

fully considered, combined with its own production characteristics, and a unit group 

should be set up reasonably to maximize the benefits of unit production, reduce 

production waste, and reduce production costs. 

The implementation of 5S improvement on the production line can not only improve 

the company's working environment, improve the company's internal and external 

environment, but also reduce production costs and reduce waste. At the same time, 5S 

is also the basis for improving the balance of the production line. 

 (1) Arrangement. All items on the production line are divided into useful and useless 

categories, and then the useless things on the production line will be treated 

afterwards, and the useful things will be placed properly. Classify the items in the work 

area of each station in detail, place the useful materials and tools therein, and send the 

uncommon things to the storage room. This sort of arrangement makes it easier for 

employees to find the items they need, and also saves time to complete more work. For 

example, the package accessories of station 1, the accessories are composed of inner 

angle screws, flat iron gaskets, plastic nuts and hex wrenches. In this way, a fixed box 

is needed to place different items and the accessories are classified, which is 

convenient for two-handed work To save time. 

(2) Rectification. The purpose of rectification is to position and quantify all items. Each 

item has its fixed position, such as dividing the work area, material area and shelf area 

on the ground. For example, the material rack of the original production line is far away 

from the work station, and employees need to go to the material rack to pick up the 

items they need, so walking back and forth will form a waste of time. A small rack is 

placed next to each other, so that the workers can reach out to get the items they need, 

which reduces the time wasted walking around and looking for items. 

(3) Cleaning. Carefully clean the work area of the production line and make a detailed 

inspection of the production line to ensure that the production site and production 

equipment are clean. For example, station 3 used glass wool when wrapping the corner 

of the table. The glass wool is not completely new, and a large part is recycled for use, 

so there are some small debris in it, which will be scattered on the ground, glass wool 

Particulate dust will also fall on the ground or the production line, which requires 

regular cleaning to ensure that the production line is clean. 

(4) Literacy. On the basis of a certain improvement in the production line, the 

employees are consciously and actively maintaining the cleanliness and safety 

awareness of the production site after further training. 
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