THONG TIN VE KET QUA NGHIEN CUU

Tén luan an: NGHIEN CUU ANH HUONG CUA LGP PHU BE MAT PEN bO BEN
MOI CUA CHI TIET MAY DANG TRUC
Chuyén nganh : Ky thuat co khi M4 s6: 92520103
Ho & tén nghién ctu sinh ~ : Nguyén Vinh Phéi Khoa dao tao: 2014-2017
Nguoi huéng dan khoa hoc  : PGS. TS. PANG THIEN NGON
: PGS. TS. LE CHI CUONG
Co s& dao tao: Truong dai hoc Su pham K5 thuat thanh phé H6 Chi Minh

1. Toém tat ndi dung luan an

Cong nghé ma phu bang crém cirng duoc nghién ciru va tng dung rong rai trong cong
nghiép véi cac wu diém nhu c6 do cang cao, hé sé ma sat thip va dac biét 1a gia thanh ré.
Tuy nhién, phuong phap nay c6 nhugc diém 16n 12 gay ra 6 nhiém méi trudng va anh huong
xau dén sic khoe cua ngudi van hanh hé thdng ma. Vi vay, hién nay di c6 nhiéu phuong
phap phu duoc nghién ciu phat trién dé thay thé cho phuong phéap nay. Trong d6, phuong
phap phu nhiét khi téc d6 cao (High Velocity Oxy Fuel - HVOF) st dung vat liéu pha
carbide vonfram thay cho phuong phap ma crom dang dugc xem la mét trong cac phuong
phap thay thé hiéu qua. Céc tinh chat caa 16p phu nay trong viéc so sanh va danh gia véi
I6p phu crom da trg thanh cac hudng nghién ciu dang dugc quan tdm. Cac nghién cau
trinh bay trong luan an vé viéc danh gia anh huong dén dic tinh moi caa chi tiét truc dugc
lam tir thép C45 phu carbide vonfram va ma crém ctng dua trén cac tiéu chi: tng suat du,
vét nut té vi, chiéu day 1op phu 1a mot dong gop theo dinh hudng nay. Két qua nghién ctu
s& gop phan dé xuat cac giai phap pha phd hop cho chi tiét truc trong diéu kién 1am viéc
thuc té. Tir d6, cac ndi dung chinh trong luan 4n da tap trung nghién ciu va giai quyét cac
nhiém vu cu thé sau:

- Khao sat cac tinh chat bén trong cua 16p ma crom va phu carbide vonfram: trueong tng
suat du, mat do vét nut té vi,... (g véi cac chiéu day khac nhau;

- Panh gia anh huong caa chiéu day 16p ma crém, 16p phi carbide vonfram dén do bén
moi trén nén thép C45 da dugc nhiét luyén;

- Thiét lap phuong trinh méi theo mé hinh Basquin cho cac chiéu day ma phu khéac nhau
cho I6p ma crom va l6p phu carbide vonfram;

- So sanh, danh gia, du doan do bén mai cua chi tiét truc duoc ché tao trén nén thép C45
g Véi céac chiéu day ma pha crém cing, carbide vonfram khac nhau.
2. Nhitng déng gép méi ciia dé tai

Két qua nghién ciru va thuc nghiém da chi ra:



- Xay dung duoc ham hap thu tia X tong quat dé hiéu chinh chinh xac duong nhidu xa
trong qua trinh do tng suat du va dé xuat duoc cach tinh sai s6 ung suat du bang phuwong
phéap nay.

- B6i vai 16p ma crém, tng suat kéo giam dan va mat do vét nut té vi tang dan khi tang
chiéu day 16p ma. Nguoc lai, trong 16p phu carbide vonfram luén ton tai tng suat du nén
va tang theo chiéu day 1p phu.

- D6 bén moi cua chi tiét dugc ma crém cang giam khi 16p ma cang day twong wng véi
lop ma day 10, 30, 60 va 90 um 14 2,3%; 6,97% ; 9,3% va 11,62% so véi chi tiét nén.

- Do bén moi cua chi tiét dugc phu carbide vonfram cang ting khi tang chiéu day 16p pha
tuong @ng Véi 16p pha day 30, 60 va 90 pum 1a 4,65%; 6,97%; va 10,46% so V&i chi tiét
nén.

- Thiét lap duoc phuong trinh méi cho cac chiéu day ma pha khac nhau ung véi hai
phuong phéap phu.

Lép phua carbide vonfram c6 do bén moi cao hon han Iép ma crém cang va 1a mot
phuong an c6 thé thay thé tot cho ma crém vai gia tri d6 bén mai ting twong Gng véi chiéu
day 30, 60 va 90 um 14 12,5%; 17,9% va 28,3%. Ngoai ra ty Ié chiéu day/duong kinh chi tiét
phu(t/d) cling dugc tinh dén trong luan an dé 1am co sé lya chon chiéu day/duong kinh truc
duoc &p dung ngodi thuc tién dé dat duoc d6 bén moi tét nhat ma van dam bao bai toan
kinh té.
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1. Summary of the dissertation

Hard chrome plating technology has long been studied and applied in industry. The
advantages of chrome plating are high hardness, low friction coefficient and low price.
However, this method has major disadvantages of causing environmental pollution and
harmful affecting the operators’ health of the plating system. Therefore, there are many
coating methods have been studied to replace this method. The High Velocity Oxy Fuel
(HVOF) method using tungsten carbide material is considered to be the best method to
replace chrome plating. The properties of this coating were investigated and compared to
chrome coating. Assessing the effect of residual stress, cracks density, coating thickness of
these methods on fatigue behavior of shaft parts using AISI 1045 steel were studied. The
results of this study will contribute to propose suitable coating solutions for shaft parts in
real working conditions. So, this thesis has focused on researching specific tasks:

- Investigating the properties of chromium plating and tungsten carbide coating such as
residual stress gradient, microcrack density, ect. depend on different coating thicknesses.

- Assessing the effect of chromium coating thickness and tungsten carbide coating
thickness on fatigue life of AISI 1045 steel applying heat treatment process.

- Deriving fatigue equation using Basquin model for chromium plating and tungsten
carbide with different plating thicknesses.

- Comparing, assessing and predicting fatigue strength of tungsten carbide layer to hard
chrome plating on AISI 1045 steel
2. The contributions of the dissertation

The results of the research showed that

- Deriving the general X-ray absorption function to accurately correct diffraction lines in
residual stress measurement and developing stress error equation using this method.



- The tensile residual stress exists in chromium plating. The tensile residual stress
decrease and microcracks density increase when the coating thickness gets higher. In
contrast, the compressive residual stress always exists in the tungsten carbide coating and
it is improved when the coating thickness is increased.

- As for the hard chrome-plated specimens, the fatigue strength is deteriorated when the
coating thickness is increased. The reduction of fatigue life for the specimens plated
compared with the uncoated specimen with layer thicknesses of 10 um, 30 um, 60 pm and
90 pm is 2.3%, 6.97%, 9.3% and 11.62%, respectively.

- As the coating thickness of the HVOF-coated specimens increases, the fatigue strength
of the specimens increases. The improvement of fatigue life for the specimens coated
compared with the uncoated specimen with layer thicknesses of 30 um, 60 pm, 90 um is
4,65%, 6,97%, 10,46%, respectively.

- Deriving fatigue equation for chromium plating and tungsten carbide with different
plating thicknesses.

The fatigue strength of tungsten carbide coating has higher than that of hard chromium
plating and it is considered to be an excellent replacement to chrome plating. The
improvement of fatigue life for the specimens coated compared to those with hard chrome
plating with layer thicknesses of 30 pum, 60 um, 90 pm is 12,5%, 17,9%, 28,3%,
respectively. In addition, the ratio of coating thickness/specimen diameter (t/d) is also
included in this thesis. It makes the database to choose suitable coating thickness in real
shaft with the highest fatigue strength and optimal costs.
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