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Abstract: This paper presents the main technological procedures applicable in automotive 

reconditioning and areas of application. It then makes a critical analysis of their function: the 

thickness of the deposited layer; reconditioning costs by loading operation; deposition rates of 

filler material, porosity layers deposited by different procedures of loading; areas of surface 

deformation temperatures and loaded; functional characteristics of the couple resulting from 

reconditioning. The paper presents a series of selection criteria used in the process of 

reconditioning repair of auto parts. 
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1. INTRODUCTION 

To repair worn parts various different shapes, configurations and sizes are used to 

nominally reconditioning, which consists mainly of the following: removal waste removal and 

proper preparation of the surface; filler loading of the zone properly prepared at a size larger 

than the nominal size; nominally loaded surface processing and control. Processes can be used 

to weld deposition are charging welding, metallization; bonding adhesive or and type solders 

others [1, 2].  

Reconditioning of nominal size is determined depending on: the size wear; the shape 

and dimensions of the piece; operating conditions; the nature of the support material and filler 

material, the thickness of the deposited layer, the program of, productivity and production 

volume. The most frequent methods of reconditioning used components automotive repair 

presented in figure 1 [3, 4]. 
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Fig. 1. The fields of application of different procedures for submission of filler material. 
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As can be seen from figure 1, there is a very wide range of technological processes 

that can ensure a certain thickness of the deposited layers, required functional role, which may 

be appropriately chosen but the functional role you must perform it reconditioned piece [5, 6]. 

Some current technologies reconditioning components are presented in table 1. 

 
Table 1. Tehnology current reconditioning of some pieces 

Method The processl/Operation Application to reconditioning 

0 1 2 

Plastic 

deformation 

the straightening Shafts 

the mandrel Bores 

Pressing Lodgements, cleats, hub, conrods, cardan forks, 

steering knuckles the bore etc 

Separation The inner surfaces of forks cardan, steering 

knuckles the bore etc. 

Knurling Shafts, ferrules 

Fretting Assemble the tightening of wear compensators 

(sleeving, bushing). 

Superficial plastic 

deformation 

Shot blasting Elements of structure 

Centrifugal hardening balls The guides 

Running the ball or roller The guides 

The settlement of with 

brooches 

The bore 

Calibration Conrods 

Stress relieving of percussion Zones with tension: connections, welds, edges, 

fluting keyways etc. 

Welding Loading electric arc Steel parts, plugging of cracks 

Loading oxy-gas Thin-walled steel parts 

Loading from vibrocontact The majority of steel parts 

Pasting Soft soldering The parts of nonferrous alloys 

Brazing Steel parts, parts from different materials .. 

Adhesive pasting Plugging fissures, tightness improvement 

Metallization by 

thermal spraying 

Electric arc and powder Compensarea uzurii dimensionale, permite 

modificarea compoziţiei materialului de aport. 

Electric arc  and wire The most accessible method, widespread 

Plasma and powder Reconditioning of alloy steel parts. 

Oxi-Gas and wire The homogeneous coatings 

Oxi-Gas and wire and power Allows for metal carbides 

With laser and powder Deposition materials easily melted .. 

By detonation Filing easilz melted materials, solid lubricants 

corrosion of the layers 

Metakkization for  

cold metal 

sprazing 

Spray Enables the rapid intervention, ensures the 

maintenance emergency operation until for fault 

rectification. 

Metallization by 

electrochemical 

deposition 

Hard chrome plating Dimensional the wear compensation, the wear 

resistance 

Chrome plating the porous Cylinder liners,the segments, ensure lubricant of 

retention 

Obtainable Dimensional compensate for wear of the trees, 

cams, rings, O-rings, carcases, transmissions, etc. 

Coppering Anti-friction layers 
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Nickelage rough Replace rough chrome plating; layers with greater 

tenacity. 

Stanari Reconditioning of pistons and segments cast iron, 

anti-friction layers. 

Cutting 

processing 

Planing Preparing surfaces for loading or metallization. 

Slotting Hubs and the profiled bushings. 

Turning Trees, bushings, ferrules, preparing surfaces for 

metallization. 

Milling Correction of form deviations. 

Perforation Preparing surfaces 

Reaming Correction of form deviations. 

Stitching Hubs, bushings. 

Rectification Correction of form deviations. 

Honing Finishing the interior surfaces of the cylinders and 

cylinder liners. 

Lapping Surface finishing 

Polishing Surface finishing 

Scraping Ensuring sliding contact 

Processing with 

microcutting 

The beam of photons The hardening and surface finishing. 

With electron beam Micromachining of the bores. 

With ultrasound Micromachining of the bores. 

Electrochemical Materials finishing of superhard. 

Electroerodischarge Processing hard materials 

Elecromechanical Shafts, steering, knuckles, thermal treated pieces. 

Deposition of 

non- metallic 

materials 

Composite materials Dimensional the wear compensation, fissures 

plugging, improving the tightness. 

Thermal spraying the plastic 

industry 

Carcasses, supports, exposed bars corrosion 

Waterglass Filling the pores, improve the tightness. 

Basalt Bushings for bearings, guides, improved corrosion 

resistance. 

 

2. CRITICAL ANALYSIS OF RECONDITIONING BY CHARGING 

TECHNOLOGIES WITH APPLICATION IN THE AUTOMOTIVE INDUSTRY 

 The quality reconditioned essentially depends on loading method used, the nature of 

loading and proper reconditioning technology. Selecting the charging is done taking into 

account a number of factors, the most important being: the nature of the defect, the degree of 

wear, technological and structural characteristics, functional requirements, design and 

reliability required reconditioning costs. Load appropriate choice of material for a specific 

application raises special problems. For example, charging crankpins spindles or a crankshaft 

is necessary compromises choice of loading in the sense that money should be achieving 

maximum wear resistance to the surface, its a maximum hardness, and good durability, and 

resistance dynamic stress and fatigue better [ 7, 8]. 

 For a given chemical composition of the charge materials, the characteristics of the 

deposited layer is dependent on the loading method used. For example, in terms of the 

thickness of the deposited layer in the case of loading the spray is obtained layers with a 

thickness of less than the loading by welding [9, 10]. 
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In contrast, the minimum thickness of the deposited layer by the frequently used methods for 

reconditioning are presented in table 2. It is noted that in this point of view, the of less the 

thickness of the deposited layer is obtained when the spray loading beam or photon beam of 

electrons. 

 
Table 2. The minimum values of the thickness of the filler deposited by different methods of reconditioning the 

welding load and metallizing and metallization 

Nr, 

Crt. 

Reconditioning process by loading by welding and metallization Minimum thickness of the deposited 

layer of added material 

[mm 

1. Loading electric arc welding and coated electrodes 3,0 

2 Loading oxyacetylene flame welding 1,5 

3 Loading in protective gas environment MIG / MAG 2,0 

4 Loading in protective gas environment WIG 1,5 

5 Loading plasma arc welding 1,5 

6 Loading plasma arc welding 2,0 

7 Loading welding under flow bed 3,0 

8 Loading weld dross bath 4,0 

9 Loading metal spraying flame 0,25 

10 Loading electric arc metal spraying 0,20 

11 Loading metal spraying HVOF 0,15 

12 Loading via plasma metal spraying 0,1 

13 Loading by metal spraying electron beam 0,010 

14 Loading metal spraying photon beam 0,005 

 

  The cost of reconditioned units by loading hard materials is decided by the loaded 

material costs, cost loading process used and salary costs operators participating in the 

process. Relative costs based on unit mass of hard alloy deposited using different 

technological processes of loading are presented in figure 2. 
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Fig. 2. Relative costs based on 

unit mass of hard alloy loading 

deposited by different 

procedures 
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3. OBSERVATIONS ON THE ELECTION PROCESS RECONDITIONING 
 Order to be able determine most indicated technological process of reconditioning a 
piece it is necessary to know precisely the nature of the defect, the degree of wear, 
constructive and technological features, its functional requirements and the costs demanded 
reconditioning.Criteriile tehnice impun executarea unui studiu amănunţit asupra 
particularităţilor constructive şi tehnologice ale piesei şi stabilirea procedeelor potenţiale de 
recondiţionare a acesteia. 
 To choose appropriate reconditioning process must be analyzed material that was 
accomplished piece, shape and dimensions, heat treatments to which she was subjected during 
manufacture, surface quality and precision class of fit. It is also necessary to know the 
functional requirements of the part and, in particular, the nature pregnancy (static, dynamic or 
variable), type friction and wear problems caused part in the operation. 
 The fundamental criterion of choice reconditioning technological process is reliability. 
In the case of deposition of material, the resistance of the deposited metal depends on the 
adhesion, the fatigue resistance of the workpiece, as well as fatigue strength and wear 
resistance of the coating. If it does not adhere well to the base metal it is possible separation 
the deposited material, and shortly after the reconditioning, decommissioning. 
 It is necessary also to be analyzed and the causes that influence fatigue strength of 
remanufactured parts namely: quality training operations of the piece before coating; 
mechanical defects of the deposited layer; its residual tensions and the way of mechanical 
processing (cutting, plastic deformation, etc.). For example, cold plastic deformation 
processing gives usually rise to cracks that weaken the fatigue strength of remanufactured 
parts. 
 Resistance to durability improvement hinges critically reconditioned parts: structure, 

hardness and residual stresses in the surface layer deposited on the surface requested to wear, 

surface quality after machining (the basic material ductility torque-filler for any 

nonconformities) etc. It is necessary that all these factors are taken into account in the 

selection process of reconditioning. 

 

 

4.  CONCLUSIONS 

 1. The main element of a technological process of repair is the technological 

reconditioning operation, performed by different metals; 

 2. The thickness of the loading the deposited layer different depending on the loading 

method used, it varies from a few microns to more than 10 mm, the smallest thickness to give 

the spray load where electron beam or photon beam, the greater than the yield in the case of 

loading by welding slag bath;  

 3. Products loaded with harsh materials prices are influenced by the loading method 

used and the costs of loading, the smallest being for charging under flow bed welding, the 

largest being for charging spray beam electron or photon beam; 

 4. Loading operation costs are significantly influenced by the efficiency of the filing 

and deposition rates of filler material the smallest the deposit rate loading by electron beam 

welding or photons, the highest rate of deposition being charging welding slag bath; 

 5. In the case of charging the spray is obtained porosity of the the deposited layer 

greater than in the case of loading by welding. 
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