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System of Domestic and Foreign Remanufacturing Technology and

Competitiveness Analysis

ZHANG Wei, JI Xiao-chao, WEI Min, XU Bin-shi

(Science and Technology on Remanufacturing Laboratory, Academy of Armored Forces Engineering, Beijing 100072)

Abstract: To evaluate the state of the art and competitiveness of the remanufacturing technologies, the key
technologies of the remanufacturing technologies were carefully analyzed in this paper. Domestic and foreign
literatures and patents of eleven remanufacturing technologies about waste mechanical and electrical products
from SCI and CNKI were analyzed. The research hot areas, development trends, research level of the remanu-
facturing technologies, and the development trends in leading countries were evaluated. Results show that the
annual growth rate of published research papers about remanufacturing technologies is about 14 % and that of
patents is about 27. 8%. The research hot areas of remanufacturing technologies in the foreign countries focus
on green cleaning, nondestructive testing and life evaluation and laser cladding maintaining. Meanwhile, the
hot research areas in China focus on nondestructive testing and life evaluation and maintaining technologies.
Although the total quantities of published research papers of the developed countries are far more than that of
China, major breakthroughs in some of remanufacturing technologies are made and special features like "di-
mension repairing and performance promoting” are formed in China. The direction of the system of remanufac-
turing technologies is pointed out. Three categories of remanufacturing technologies need to be developed co-
ordinately and the priority research areas should focus on material increase remanufacturing technologies, high
efficiency surface maintaining technologies, advanced intelligence coating systems, green cleaning technologies
and nondestructive testing and evaluation technologies.
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Mechanisms and characteristics of the main remanufacturing technologies

Classification

Technology

Mechanism

Characteristics

Weaknesses

Laser cladding

Plasma cladding

Bead welding

High speed arc spraying

High temperature remelting

High temperature remelting

High temperature remelting

Metals coating

Repair the volume damage, metal

lurgical bond, low thermal effects

Repair the volume damage, metal-
lurgical bond, high efficiency
Repair the volume damage, metal-
lurgical bond

Repair the surface damage, high

efficiency, low cost

Low efficiency and

high cost

Thermal effects

Thermal effects and

deformation

Low adhesive strength

Maintaining
and Plasma spraying Metal ceramic coating Surface damage repairing Holes
Processing High speed flame spraying Metals coating Surface damage repairing Deformation
technologies Nano brush electroplate Electro-deposition Surface damage repairing Low efficiency
Plating iron Electro-deposition Surface damage repairing Need protection
Self-healing Chemical reaction in situ Intelligence and maintenance free Limited
High energy pulse cold patching ~ Melting metal coating Surface damage repairing Low efficiency
Surface adhesive Chemical bonding Surface damage repairing Low strength
Shot peening Surface modified Surface damage restoring Not for repairing
Repair the volume damage, metal-
High frequency induction cladding High temperature remelting Thermal effects
lurgical bond. high efficiency
Management system of the . High efficiency. real—time
. . . Information technology .
disassembly information and easy handle ability
Nondestructive disassembly of . X . .
. Dismantling Complex Deformation
pins and sleeve
Nondestructive ~ Nondestructive disassembly of oil . . . o .
. . Dismantling Complex and high precision Injured easily
disassembly cylinder, turntable and bearing

and green

Sand blasting cleaning and

Physical cleaning

High efficiency and post

Pollution

cleaning surface pretreatment treatment easy
High temperature and Chemical and physical . . X
. . High efficiency and completely High energy cost
pressure cleaning cleaning
Ultrasonic cleaning Chemical and physical cleaning High efficiency Small parts
Paint cleaning Chemical and physical cleaning High efficiency Pollution
Defects nondestructive testing Contact method No damage and high efficiency Not stable
Evaluation of the adhesive o Damage and low
b of th . Damage method Qualitative assessment i
Nondestructive strength ol the coatings etliciency
testing and Simulation of the service life Simulation Short design time and low cost Limited
life evaluation Dynamic health monitoring Message control High level of informationize High cost

Evaluation of fatigued

remaining life

Experiments and models

High reliability and low risk

Hard to quantify
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Table 2 Evaluation table of the level of remanufacturing technologies of China in the world

Classification Technology Level Score
Laser cladding B 6
Plasma cladding B 7
Bead welding C 6
High speed arc spraying B 8
Plasma spraying B 8
o High speed flame spraying C 7
Maintaining and
) ) Nano brush electroplate C 8
processing technologies o .
Plating iron C 6
Self -healing A 5
High energy pulse cold patching C 6
Surface adhesive C 6
Shot peening C 5
High frequency induction cladding B 6
Management system of the disassembly information B 5
Nondestructive disassembly of pins and sleeve B 5
Nondestructive disassembly of oil cylinder, turntable g i
Nondestructive disassembly and bearing B 5
and green cleaning Sand blasting cleaning and surface pretreatment B 5
High temperature and pressure cleaning B 5
Ultrasonic cleaning B 6
Paint cleaning B 4
Defects nondestructive testing C 7
) ) Evaluation of the adhesive strength of the coatings B 5
Nondestructive testing ) : o
) ) Simulation of the service life A 4
and life evaluation . o
Dynamic health monitoring B 6
Evaluation of fatigued remaining life A 3

Note: (1) Technology levels can be divided into: A—Technology reserve stage; B-Technology demonstrate stage; C—Technology spread
stage. (2) Technology evaluation scores can be classified into: 10-Leading level of the world; 7—Advanced level of the world; 5-Average

level of the world; 3—Behind the level of the world; 0—Blank in China.
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