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Development of a Novel Ultrasonic Hot

Embossing Apparatus for Optical Glass

Student : Shu-Lin Cheng Advisor : Dr. Ching-Hua Hung

Department of Mechanical Engineering

National Chiao Tung University

Abstract

Glass hot embossing is an important technique for optical elements
fabrication in recent years. It is generally used to manufacture optical
lenses with the advantages of low-cost and steady quality. In the same
time, the ultrasonic assisted manufacture is widely used in plastic forming
In recent years. This technique can raise the precision of products as well
as reduce the cost of manufacture.

In this research, a novel ultrasonic assisted hot embossing apparatus is
developed for manufacturing optical glass. This apparatus is capable of
adjusting and recording both temperature and force accurately. By using
this apparatus, the proper manufacture parameters are obtained to
accomplish better optical glass products. This novel apparatus with
optimal ultrasonic hot embossing procedure can be applied to produce

better optical structure on the optical glass in the industry.

Keyword : Optical glass ~ Hot embossing ~ Ultrasonic
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interface

Load Washer Load Cell

ADVANCED FORCE MEASUREMENT

Calibratign Certificate and,lnstallation Information

Dimensions , inch (mm)
Model A B8 C D E F
LW20100-2K 1.0(25.4) 1.2(31.75) N/A 2.0(50.8) 06(15.2) 02 (0.05)
Electrical
Wire Color Code Red + Excitation Cable length: 5 ft
Green + Output
White - Output
Black - Excitation
Shield No connection
Application

To achieve rated performance the mounting and loading surfaces must be hard, flat, smooth, and parallel

Specifications

Capacity. 2 Kibf Nonrepeatability 02%RO
Safe Overload 3 Kibf Nonlinearity 05%FS
Bridge Resistance: 350 ohm Hysteresis 05%FS
Excitation, nom v Con.pensated Temp Range 60 to 160 °F
max 15V Operating Temp Range -85 to 250 °F
Load Cell Material:  Stainless Steel Temperature Effect on Zero 0.01 % RO/ °F
Calibration
Serial: X162636 Date: 06-Jan-09
Input Resistance: 375.4 ohm Rated Output: + 2.09794 mV/V
Output Resistance: 350.8 ohm Zero Balance: -0.0039 mV/V

Recommended re-calibration interval: 12 months

Interface, Inc., 7401 East Butherus Dr., Scottsdale, AZ 85260, USA
Phone: 480-948-5555 FAX: 480-948-1924 www.interfaceforce.com
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7. 4.2 K-PSK100 43L& 5 4

Optical Glass for Precision Molding
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K-PSK100 ne 1.59403 ve 603 |nF-nC' 0.00985
B E 5 92 #E K UER S 5 HRLE NEEBR T
Refractive Indices Partial Dispersions and Relative Partial Dispersions Internal Transmittance
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A5 |-3.8958137 x 107 Chemical Dura;)ility 1| Striae 2000 | 0.88,| 0.73,
dn/dTD 5 A8 BT RORERY
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AR 8] RIAR ]

L ® ® ®

21 % A (mm) 0. 032 0. 024 0. 024

22 % A (mm) 0. 055 0..027 0. 029
2% (%) | 71.88 12,5 20. 83

23 % A (mm) 0. 037 0. 035 0.033
B AF(9%) |15.62 45. 83 37.5

24 % A (mm) 0. 048 0. 042 0. 048
HEA2F(9%) |50 75 100

25 % A (mm) 0.028 0. 021 0. 028

26 % A (mm) 0. 027 0. 023 0. 023
B (%) |-3.57 9. 52 -17. 86

217 % A (mm) 0. 02 0.018 0.019
B A% (9%) | -28.57 -14. 29 -32. 14
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