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Titanium Coping Fabricated with Laser Rapid Forming
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Abstract To evaluate the feasibility of the laser rapid forming (LRF) technology for fabricating titanium coping,
laser scanner was used to measure aluminium alloy die of abutment tooth and reconstruct its three-dimensional digital
profile. The shape of coping was designed by computer based on the digital abutment tooth models. The processing
parameters were established by employing orthogonal experimental design. Ten titanium copings were fabricated
with LRF based on the coping data and the processing parameters, adhesive test of the titanium coping on the
aluminium alloy die was made, and the fabricating precision of the LRF was evaluated through marginal adaptation
test. Results showed that LRF technology could be used to fabricate titanium coping. Marginal adaptation test

showed that the experimental data of gaps between fabricated copings were less than 120 um which was accepted by
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clinical.
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Fig.1 Dimension of abutment tooth
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Fig. 2 Digital abutment tooth
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Table 1 Orthogonal experimental design of LRF

processing parameters

Group Laser Scanning Powder feeding

power /kW speed /(mm/s) rate /(g/min)

1 0. 40 7 4.0
2 0.55 7 2.5
3 0.70 7 3.0
4 0. 85 7 3.9
5 0. 40 9 3.5
6 0.55 9 4.0
7 0.70 9 2.5
8 0.85 9 3.0
9 0. 40 11 3.0
10 0.55 11 3.5
11 0.70 11 4.0
12 0.85 11 2.5
13 0. 40 13 2.5
14 0.55 13 3.0
15 0.70 13 3.5
16 0.85 13 4.0
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Table 2 Processing parameters of LRF

Laser power /kW 0.40~0. 55
Scanning speed /(mm/s) 8§~10
Spot diameter /mm 0. 80
Powder feeding rate /(g/min) 2.8~3.1
Argon shielding gas /(L/min) 4~8
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Fig. 4 Feeding powders with symmetrical
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Fig. 5 Titanium copings
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Fig. 6 Specimens after bonding
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Fig. 7 Selection of measure points
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Fig. 8 Cross-section of specimen
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Fig. 9 Gap of B point under metaloscope
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Fig. 10 Gap of C point under metaloscope
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Table 3 Results of marginal adaptation pm
A B C A B’ c
X=£S 86.36420. 17 47,83+17.99 53.62423.21 82.144+17.97 62.36124.53 53.924+21.22
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