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KAM YUEN

. Corporate R&D Center COntem platEd FUtU re

* Product miniaturization precision
* High Speed data Communication
* Environmental Equipment
 Medical Equipment for old age

* Automation
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KAM YUEN .
. Corporate R&D Center Our BUS|nesses

We are helping our customers solve complex
challenges and improve their processes.

Business Areas:

Watch cases and bracelets

. New material applications (e.g. Zirconia parts..)
Precision parts engineering (Sensor parts etc...)

. Automation processes and equipment
Environmental equipment - Scrap chip recycler
Medical and Healthcare Devices — XYZ liquid handler
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Industrial technologies - Systems in Data Centre
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KAM YUEN

Corporate R&D Center

Corporate R&D Centre

Mission

* To provide a one-stop customer focus and value creation
services for companies aiming at upgrading their productivity,

qguality, technology, service and management to achieve or
exceed world-class standards.

Vision

* The preferred service provider of consultancy services related
to materials and chemical technologies as well as related
manufacturing industries of Products or parts (watch,
precision forging, healthcare, environmental,etc..),
Automation, Machine Design and manufacturing leading to

world-class manufacturing & technology excellence in Hong
Kong & China region.

Lead : Dr. C.N. Ko

u



KAM YUEN  R&D Functional Overview

Corporate R&D Center

« Materials R&D / Analytical LAB + FEA simulation « Efficiency streamlining
* Reverse engineering - Data analyses « Automation modelling
» Failure analysis « Mathematical modelling + Automation process
" Materials /process database ,  applied statistics development and
* Materials tech. scouting, . : :

» Design trouble-shooting prototyping

qualification, incorporation &
deployment

R&D coorperate with local and overseas research partners -



KAM YUEN

Corporate R&D Center

Raw Material Assurance
Reverse Engineering
Failure Analysis
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KAM YUEN

Corporate R&D Center Failure Analysis of broken bolts
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Sample 1# 2 # 3# 4 #
Hardness 1 342.2 379.1 390.5 395.9
Hardness 2 365.4 376.4 396.7 387.8
Hardness 3 388.9 386.9 378.9 386.7

Mean 365.5 380.8 388.7 390.1

Found that wrong bolts (32-40 HRC) were
used. Should be using 12.9 bolts 38-44
HRC and NOT10.9 bolts 34-39 HRC



KAM YUEN

Corporate R&D Center

Precision Forging
Precision Machining
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KAM YUEN
Corporate R&D Center

Nonlinear Finite Element Analysis (FEA) of Watch Case
Forming Processes using ABAQUS*
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ABAQUS* is a multi-purpose software originally released in
1978 . It provides FEA solutions for predicting the strength and
deformationsin structures in the linear and nonlinear regime in

many fields including Aerospace, Automotive, Structural,
Medical, Metal Forming, Lubrication. e




KAM YUEN

Corporate R&D Center

Precision Forging

S, Mises . S, Mises S, Mises Max: 7+" 120e+003
(Avg: 75%) (Avg: 75%) : (Avg: 75%)
+0.000e+00 +1.243e+03 +2.120e+03

+0.000e+00 +1.200e+03 ; - +1.200e+03
+0.000e+00 +1.101e+03 +1.101e+03
+0.000e+00 +1.001e+03 +1.003e+03
+0.000e+00 +9.022e+02 +9.039e+02
+0.000e+00 - +8.030e+02 +8.052e+02
- +0.000e+00 - +7.037e+02 +7.065e+02 f AV
:8888@;88 - +6.045e+02 +6.078e+02
-000e - +5.052e+02 +5.091e+02 H
+0.000e+00 B | 20596+02 +4.104e+02 PEEQ_aV|
+0.000e+00 +3.067e+02 +3.117e+02
+ +0.000e+00 +2.074e+02 +2.130e+02
- +0.000e+00 +1.082e+02 4 +1.143e+02
+8.917e+00 +1.557e+01

Max: +1.243e+03  Max: +1.243e+003 Max: +2.120e+03
Elem: PART-1.2567 Elem: PART-1.1306

Node: 464 Node: 1784 FINITE ELEM ENT
AXISYMMETRIC MODEL

ODB: forging-SKF3-smallradius.odb Abaqus/Standa: ODB: forging-SKF3-smallradius.odb  Abaqus/Standard 6,14-; ODB: forging-SKF3-smallradius.odb Abaqus/Standard ¢
Step: Step-1 . x Step: Step-1 i Step: Step-1 _
* Increment  O0: = 0.000 Jhictoiari oo deteo i rement 253: Step 5000
L S, Mises . S, Mises
‘ (Avg: 75%) (Avg: 75%)

+2.590e+03 7 +3.031e+03
+1.2006+03 B 1500e+03
+1.111e+03 * +1.106e+03
+1.022e+03 | +1.013e+03
+9.327e+02 % +9.193e+02
+8.436e+02 ARG - +8.257e+02
+7.545e+02 +7.321e+02
+6.654e+02 +6.386e+02
+5.763e+02 +5.450e+02
- +4.872e+02 L +4.514e+02
+3.981e+02 +3.578e+02
+3.090e+02 +2.643e+02
- +2.199e+02 i + +1.707e+02 . o L
+1.308e+02  Max: +2.590e+003 | 4+7.712e+01 Max: +3.031e+003

Max: +2.590e+03 Max: +3.031e+03
’ Elem: PART-1.2543 Elem: PART-1.2518
B Node: 2855 Node: 456

ODB: forging-SKF3-smallradius.odb  Abaqus/Standard 6.1: ODB: forging-SKF3-smallradius.odb  Abaqus/Standard 6.14-2

x Step: Step-1
Increment

x Step: Step-1
Increment 970:

0.7505 0.9804

DEVELOPMENT OF MISES STRESS FROM BLANK TO HUB




KAM YUEN .
comoraerencenre  PArt Shape Evolution

Top View
Side View :
Trimmed
T
7 3
Bottom View
Figure 12. Top, side and bottom view images of the KYO-forged, KYO-

CFAC_D2 M2 11 PEEQ Mimredavi  trimmed and post-machining parts arranged in the order of part shape

evolution. a



KAM YUEN

Corporate R&D Center

Precision Machining
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KAM YUEN

Miniature parts Business segments
Corporate R&D Center

Others:Cell phone
camera ring, optical fiber

/ connector, automotive
parts, medical device

and tool

5%

Camera ring
20%

-3 Coffee machine
plunger
15%

atest Updated: Oct ,2016




KAM YUEN

Corporate R&D Center

SOME AUTOMATION
CASES

TO SHARE
u



KAM YUEN Pick and Place Automation Equipment for
Corporate R&D Center NUMERICAL CONTROL machine
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VID_20160525_100443.mp4




KAM YUEN Pick and Place Automation Equipment for
Corporate R&D Center COMPUTER NUMERICAL CONTROL machine

S, Mises
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. U, Magnitude
(1). The maximum 155y
+8.502e-01

deformation of the whole - igesicol
12 101e-01

structure are only about st
0.085mm, and Uz will be
only 0.025mm.

(2) The maximum Mises
stress on the structure is

ODB: zhijia-changed-geo-frequency.odb Abaqus/Standard 6.14-2

only 19.45MPa. The s

structure was considered
safe.




KAM YUEN

Corporate R&D Center
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KAM YUEN

Corporate R&D Center CN C PNP
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KAM YUEN

Corporate R&D Center

Some Industrial Case
Studies
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KAM YUEN Environmental equipment Scrap chip recycler
Corporate R&D Center

* 0.000147m?3
* 0.5kg
* Density= 3401 kg/m3

Around 20 times

space saving.



KAM YUEN g N

Corporate R&D Center R e

Conveyor System

g J

r A
R RAH
Crushing System
\
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Slag-Press System and
Pressed-Cake Collector
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KAM YUEN Continuous improvement for metal recycle
Corporate R&D Center machine

Step time=1

S, Mises

(Avg: 75%)
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Most of the high stress areas are the bolt areas. The predicted stress at the bolt areas may enlarged
because of the tie boundary conditions between them and the machine.




XYZ Liquid Handler

KAM YUEN
Corporate R&D Center




KAM YUEN Innoshine Limited (ISL) - XYZ liquid handler
Corporate R&D Center

LAB automation solutions for life science research,
clinical diagnostics and analytical chemistry.

Customized Automated Liquid Handler for IVD
instrument. Liquid handling pumps for OEMs business

- Double the throughput

- Increase 4 channels to 8 channels with
independent Y spacing movements.

- Increase range and speed

- Improve position accuracy & repeatability

- Shorten pumps’ and tips’ distances

8 Piston pumps

Customer existing IVD instrument

Gripper




KAM YUEN

Corporate R&D Center

FEM Analysis prepared by R&D Team

U, Magnitude
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Shape deformation analysis Stress Frequency

Analysis analysis




KAM YUEN Structural Dynamics of the XYZ Liquid Handler
Corporate R&D Center
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Velocity Profile at 625mm/s
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KAM YUEN

Corporate R&D Center

First version of a Automated
Liquid Handler are developed.

T
1
L

Cisan /
L Peias

Special designed
8 channels module

! — o~ 8 of our high

£ \ precision piston

= - % , pump




KAM YUEN

Corporate R&D Center

Production of Precious Metal Parts

» The Cap Gold Process is one of our 14 Patents Achieved (3 on
Invention and 11 on Application.) A—— 3
» In-house developed technology 83 o ’L} |
and obtained the patent at 2006. | _‘ - |
> Perfectly comply to salt fog test SR |
since we eliminate the soldering




KAM YUEN

Corporate R&D Center

Kam Yuen has demonstrated how Innovations can

make a BIG difference to our commercialization of our
DREAMS

THANK YOU from the Kam Yuen team
Q&A

chung.ko@kamyuen.com

2017
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