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Molecular dynamics simulation of the diffusion behaviour between Co
and Ti and its effect on the wear of WC/Co tools

when titanium alloy is machined
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5. Conclusions

The diffusion behaviour of the main elements between the tool
and the workpiece at the atomic level was studied using molecular
dynamics simulation. The diffusion process at the interface and the
microscopic mechanism of the diffusion wear of the tool were
revealed. The conclusions are summarized as follows:

1. Based on the comparison between simulation and experimental
results, the molecular dynamics simulation was proven to be an
effective method to analyse the diffusion of the main elements
(Co and Ti) between the cutting tool and the workpiece. The
wear mechanisms were analysed at the atomic scale and can be
used as a basis for tool material design and cutting-parameter
optimization.

2. Co in the cutting tool generally has a more sensitive diffusion
coefficient than Ti in the workpiece with the increase in cutting
speed.

3. The cutting speed plays a notably important role in the diffusion
behaviour between Co and Ti. A higher cutting speed corres-
ponds to a thicker diffusion layer. The interfacial region exhibits
an amorphous structural order at high cutting speed.

4. Although Co atoms have a larger diffusion coefficient than Ti
atoms, it is relatively easier for the Ti atoms to penetrate into
the Co atom side because of the larger interstices among the Co

E-'L‘-"

b (4l pelida 5o 565 d=hd 5 bl g Glol pelie gaisins )b,
awld a5 515 dellha 3yse oSl Sualud Gl 4l 51 eslazl
Sl 3239825 a3 (295 S Sl 5 Siiia i 5> Ospisa
s e gl dedlE g0 4

oile Saltsd jlo i (holajl ol 5 jlo ducd G dulia goluly
(CILS 5 puiles) Glol polie (g1igas 3JUT sl Pge gy Olgie 4
23 lole gl pruilia duwy S 4y LI dzhi o gy il Gw
Sl dlsa olhb 6l @l Al Glgis ) Wlgie 5 0ad 5JUT &) e
i ooldzal 56y slaiall $ile diup 5

O82isd wa s Oud shls GG Hhl 45 23298 CILS Ligas
Hls )5 dxhd 3 392750 @SlS &) Cuwd (55

Sy 3 ege G gl diwzy yeb 4 Glsl g8y Copw
pased b g8y Cuepw 090 3ls CILS 5 00liS g gajedsd
S (330 33 Sildie Juad 4ol ojls bLII Gigaiglns Y o )
ande Ol 1 Bygal slisle S 68y

398 (s wily plisd 5 555 Haishs v ot LS gl o3l wiz e
ol Ola Syp Jolgs Judo dy LS o il yb dy puilis sl il
Coal 5 Olal baws CJLS gla

LS

L2 23

Canyd b JalS b doz s allie degs sy ilise dozy3 51 a3 5 Jols )
dole SIS lowsl e aandS5) diass b olyans (Giolys JoB) )5

dole SIS lwsl couds des,3 OVl (p Suds Gesiws Gy

4000 *

aizye Ol i oKy 5



http://iranarze.ir/molecular+dynamics+simulation+diffusion+co+ti+titanium+alloy
http://iranarze.ir/%D8%AC%D8%B3%D8%AA%D8%AC%D9%88/



