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PREP ARED BY: W. Harrison

I
OBJECT OF STUDY:

The objectiv e of this cont ract is to establish a production capability for piezoelectric
ceramic transformers with all required manufacturing methods , test procedures and
production tooling for high production rates . These transformers are to be used in
conjunction with a power supply for operating 18 mm night vision image intens ifier
tubes.

I
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I
I

PURPOSE

I
This Production Engineering Measure (PEM) contract covers all of the tooling , test

I methods , package designs , mounting techniques , interconnection techniques and other
manufacturing methods and techniques required for eventual production of 18 mm piezo-
elect ric transformers. These units are to be used with a power supply to improv e the
performance and reduce cost for image intensifier tubes used in various 18 mm night
vision devices .
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SECTION 1
APPROACH

Our approach to the design of piezoelectric transforrn~rs its advantages and the
analytical method used to determine performance of these transformers were discussed
in the first quarterly report~~~. During the engineer ing sample-build phase of this
program it was shown that both of our 18 mm and 25 mm PET designs were feasible.
However , during the confirmatory-build phase it was concluded that the assembly tech-
niques for the 25 mm PET were too unreliable and therefore too costly. Thus work on
the confirmatory samples was limited to the 18 mm PETs. The pilot production build
phase was also limited to the 18 mm PET .

(1) First Quarter ly Progress Report , Production Engineering Measures (PEM)
Manufacturing Methods and Techniques for Piezoelectric Transformers ,
Contract Number DAABO7-76-C-0008 , July 14, 1975 to October 14, 1975.

1
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SEC TI ON II
PROCESS REVIEW

All processing steps used on this program up to this time have been documented
previously~~~~

( 1) First Quarter ly Progress Report , p. 1.

(2) Second Quarterly Progress Report , Production Engineering Measure (PEM) Manu-
facturing Methods and Techniques for Piezoelectric Transformers, Contract
Numbe r DAABO7-76-C-0008 , October 14, 1975 , to January 14, 1976 ,

(3) Third Quarterly Progress Report, Production Engineering Measure (PEM) Manu-
facturing Methods and Techniques for Piezoelectric Transformers , Contract• Number DAABO7-76-C0008, January 14, 1976 , to April 14, 1976 .

• (4) Fourth Quarterly Progress Report , Production Engineering Measure (PEM) Manu-
f acturing Methods and Techniques for Piezoelectric Transformers , Contract
Number DAAB O7-76-C— 0008 , April 14, 1976 , to July 14, 1976.

(5) Fif th Quarterly Progress Report, Production Engineering Measure (PEM) Mann-
• factu ring Methods and Techniques for Piezoelectric Transformers , Contract

Number DAABO7-76-C-0008 , July 14, 1976 , to October 14, 1976.

(6) Sixth Quarter ly Progress Report, Production Engineer ing Measure (PEM) Manu-
facturing M ethod s and Techniques for Piezoelectric Transformers , Contract
Number DA ABO7-76-C-0008 , October 14, 1976 to Jar.uary 14, 1977 .

(7) Seventh , Eighth , Nin th and Tenth Quarterly Progress Report, Production Engineer-
ing Measure (PEM) Manufacturing Methods and Techniques for Piezoetectric Trans-
for mers, Contract Nu mber DAABO7-76-C—000 8 , January 14, 1977 to January 14,
1978.

2
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SECTION III

STATUS AND FUTURE WORK

This section describes the statu~ of work against the various tasks outlined in Figure
1. Since this is the last quarterly report, it covers those tasks which were active
during the period between January 15, 1978 and June 15, 1978.

TASKS 1-19

V
~
brk completed previously.

TASK 20 - TEST CONFIRMATORY SAMPLES

Work on the second submittal group of 18 mm PETs was completed on January 26, 1978
with the final evaluation of the life test units. The 500 hour results obtained are reported
in Table 1 with the previous life test data. All units met the required specifications.
This was verified by Howard Kessler of Fort Belvoir on February 13, 1978 and by Sol
Bremmer of Fort Belvoir on March 7 , 1978,

TASKS 22-2 3

• Work completed previously

• TASK 24 - TEST REPORT CONFIRMATORY SAMPLES

The data in Table I and other data reported previously~~ were submitted February 8,
1978 along with a request to start on the pilot production run of 150 18 mm PETs on
February 20, 1978.

TASK 21 - PILOT PRODUCTION RUN

Approval of the confirmatory samples and approval to start the pilot production run of
150 - 18 mm PETs was received March 22, 1978. The status of each operation as of
June 14, 1978 is given in Table II.

3
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Table II . Pilot Production

_______ 
Operation Yield [Completion Time Required

No. [ Description (%) j  Date (hours)

010 Press K—9 Slugs 100 3/28 3.0

020 Hot Press Slugs 100 4/5 3.0

030 Grind Slugs 100 4/6 5.0

040 Core Drill Slugs 100 4/7 8.5

050 Hone Slugs 75 4/12 11.0

060 OD Grind Slugs 100 4/15 4.5

070 Mount and Slice 83 5/3 13.0

• 080 Clean Elements 99 5/8 3.0

090 Insp. Elements 91 5/9 1.0

100 Silver Elements 99 5/11 11.0

110 Silver Fire 95 5/12 4.0

120 Polarize 92 5/24 24.2

130 Polarity Check 100 5125 1.0

140A Top Case Prep 100 6/19 25.0

140B Base Case Prep 100 6/2 13.5

150 Top Case Assembly

160 Electrical Check To be completed

170 Final Assembly

_ _ _  I I _ _ _ _ _ _
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I
SEC TION IV

I CONCLUSIONS

I Assembly of the 150 pilot production run 18mm PETs has progressed satisfactorily.
We expect to complete the assembly in early July and complete testing and submission

• i 
by August 7, 1978.

I
I
I
I
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SECTION V
RECOMMENDATI ONS

S

We are continuing to construct the p ilot lot of 18mm PETs and expect to submit these
on August 7, 1978.

8
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SECTION VI

REPOR TS

During thLs period an abstract for a paper on piezoelectric transformer design has
been submitted to the American Ceramic Society for presentation at the Electronics
Division Fall meeting in DaIlas~ Texas, September 17-20, 1978. This meeting is also

• being conducted in conjunction with the IEEE Committee on Ferroelectricity. The
authors, title and abstract of this paper are given below.

Title : Relationship of Piezoelectric Properties to High Voltage

Transformer Performance

Authors: W. B. Harrison and U. Bonne.

Abstract: The influence of various changes in piezoelectric material
parameters on the high voltage step-up, eff ic iency and app lied
electr ical load behav ior of piezoelectric transformers is re-
viewed. This information is based on a well established math
model which is described which can predict transformer
performance.

9
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SECTION VII
IDENTIFICATION OF PERSONNEL

During this report period of this program, the following personnel worked the indicated

hours in their area of responsibility. No new professional persons , whose backgrounds
have not been given previously, (1) (2) 

were used.

Ind iv idua l Respons ib ility Hour s

W. B. Harr ison* Program Manager 10
W. H. Kammeyer* Production Engineer 20

L. F. Hiltner Quality Engineer 24

M. P. Mur phy Ceramic Technician 78

M.R. Sandberg Ceramic Technician 14.5

Ceramic Manufacturing 238. 6

R. R ipley Insp. PET Testing 38

Thackgrounds given in First and Second Quarterly R epor ts
(1) First Quarterly Progress Report, page 1
(2) Second Quarterly Progress Report, page 2

• 
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