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PRODUCT FEATURES

3K This project involves coating the HSS end mill tool
bit with Ni1-YSZ via electroless co-deposited coating.

i Electroless coating is a process of deposition metallic
_lonsto the metal state.

XK The ability to co-deposit fine particular within an
electroless metal matrix has led to a new generation
‘of composite coating.

K\ The product was compared for its performance to the

uncoated HSS and TiN coated end mill.
The investigations were run by using Deckel Maho ENVI RONMENTAL FREINDLINESS
DMU50 CNC machine at four different level of spin- *PTOCQSS does not require a very high temperature heating as
dle speed (800-1100rpm) and five different machining PVD (>600 C)

\, length (120-600mm). NEEDS
MTIhe surface roughness ot Mild Steel is being recorded X PVD and CVD coated tool bit are high cost
using Mitutoyo SJ-301 surface roughness tester. Besides require specific equipment

o with N e with Yk Introduce new coating material for cutting tool in-
Deionized Deionized Deionized Nickel 5':"'-'“'3" dustries

A n A It APPROACH
F P Setup incubator at TATIUC

G G g G ’romoting a new concept of tool bit coating process
HOTPLATE

— . by collaborating with machining industries

Cireudep Uniphase Pre-  PHP Caralyst  Niplast AT78 ot 89°C X Expanding the application of new materials Ni1-YSZ
Catalyst 20°C 35-40°C 35-40°C ' : . o e Tl

°0°C to common fabrication method |

Pre-treatment of Substrate Surface POTENTIAL MARKET
NOVELTY % Tooling industries

% 1 1 tob1 bit i By ol PVD ¥ Oil & Gas industries
K%rlr)lmerma coated tool bit is fabricated via or “General machining aia s

\y Maho
K Electroless Ni and YSZ co-deposition for cutting tool

| nd Y52 BENEFITS DAIUS0 8
 N1-YSZ composite for it process as well the coated ma- %= & (froctiveness |
terials Lo

“Surface roughness vs Machining length results '

APPLI CATI 0 NS g::{iess EN-YSZ ROt CVD PVD

¥ . . .. . 1% of 9533 /12 _ _
I Coated Ni1-YSZ on tool bit for machining purposes Materials | oo Cost estimation

a. Uncoated
b. TiN coated
c. Ni-YSZ coated

3k Become competative coated material for machining 900/160 per piece
~inductries Overhead i{iﬁg :; 5 hrs 20 min | - :
& Become competitive process for tool bit coating Total /piece 2030 55-95 |75-120
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Ni/YSZ Coated
Cutting Parameter
N 800rpm

B [ I [ [
480 vf 60mm/min 120 240 360 480 600 vf 60mm/min
ap 1mm . a, 1mm
Machlnmg Length (mm) Machining Length (mm)
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Ni/YSZ Coated

Surface Roughnes, Ra (um)
Surface Roughness, Ra (um)
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a. Cutting slot on

Ni/YSZ Coated Ni/YSZ Coated

Surface Roughness, Ra (pm)
Surface Roughness, Ra (um)
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b. Surface roughness . parameer o [N HES EES M ln
mea‘surement Machining Length (mm) :{ iﬂqmmm,’min Machining Length (mm) % dmm
Surface roughness against machining length
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