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Machined Piston rod

1. Inspection of
dimensions

2. Coating machine setting

8. Grinding and polishing

3. Grit blast and bond coating

5. Ceramic layer coating

Ceramic coated rod

4. Inspection of
coating thickness

9. Inspection of
overall dimensions

6. Inspection of
coating thickness

기계 가공되어 입고된 자재의 치수검사1.
원주방향 홈 깊이의 균일성 검사-
길이방향 진직도 검사-

치수에 따른 코팅장비 정밀 세팅2.
진직도에 따른 코팅기 가이드 정밀세팅-
코팅기 분사거리 조절-

및 본드 층 코팅3. Grit Blast
시스템에 의한 및 예열-HVOF Grit Blast
코팅방법에 의한 본드층 코팅-HVOF

해수 부식 방식용 기공률 저하를 위한 코팅-

본드층 코팅두께의 검사4.
설계두께가 될 때까지 코팅반복-

세라믹층 코팅5.
- 코팅방법에 의한 세라믹층 코팅Plasma
용도에 따른 세라믹분말을 사용한 코팅-
해수 부식 방식용 기공률 저하를 위한 코팅-

세라믹층 코팅두께의 검사6.
설계두께가 될 때까지 코팅반복-
-도막게이지 및 마이크로미터에 의한 두께검사

연마장비를 사용한 표면연마 및 폴리싱8.
지름이 설계공차 내 진입 직전까지 연마-
지름이 설계공차 만족토록 폴리싱-
설계 표면조도 만족토록 폴리싱-

최종치수 확인 및 세라믹코팅 성적서 발부9.
로드 직경 측정검사 및 합격여부-
코팅두께 측정검사 및 합격여부-
표면조도 측정검사 및 합격여부-

7. Spraying sealing material
해수용 기공발생률 제로를 위한 실제 도포7.
실제 도포를 위한 모재온도 예열-
실제 배합 및 분사 도포-
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characteristics specifications

1. High sensitivity Strong against noise

2. Simple structure
High reliability in anti-vibration and

anti-shock

3. Noncontact core part High reliability in anti-wear

4. Wide operating temperature -25 ~+90 range℃ ℃

5. Analog output High resolution measurement

6. Absolute type sensor
unnecessary to remember measurement

data in case of power-off

7. high speed responsibility 1~2kHz measurement speed

8. Influence by transmission cable
variable characteristic by transmission

cable on LVDT

9. Accuracy limit ±0.5~±1% accuracy
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Piston rod base material

ceramic surface

1 period of
groove scale

1


period

for 90° phase lag

Phase A

Phase B

Phase A
Count

Phase B
Count

Phase A &
B Count

1 period

4 mm

4 Pulses
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①

②

③

④

⑤

⑥

⑦

①

②

③

⑧

No. Part name

① Sensor slider

② Sensor jig

③ Compression spring

④ Sensor housing body

⑤ Fitting thread

⑥ Sensor housing cap

⑦ O-ring for water proof

⑧ Scale detecting sensors
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s

Rod

material

Analog linear
sensor

s(mm)
smaxs m i

Output

(V)

Vmax

Vmin

Detecting range

se

Ve
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Sine curve with amplitude 0.15mm

Longitudinal rod cross section

10 mm 10 mm
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Longitudinal cross section
of piston rod

Piston rod center
line

Rod surface after
coating

and polishing

Piston rod direction

Sine wave
type

rod groove

Rod stroke

Output

(V)

Vtop

Vmin

Vbot

Sine wave
groove
1 period
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①

②

③

④

⑤

⑥

⑦
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No. Part names Functions and I/O signals

①
I/O connector of

sensor A

A Output signal port of sensor A

V Input voltage to sensor A +24V

G Input voltage to sensor A GND

②
I/O connector of

sensor B

B Output signal port of sensor B

V Input voltage to sensor B +24V

G Input voltage to sensor B GND

③
I/O connector of

sensor board

A 422A signal port for counter A input

/A 422A signal port for counter /A input

B 422A signal port for counter B input

/B 422A signal port for counter /B input

V Input voltage to system 15~32VDC

G Input voltage to system GND

④ DC/DC converter DC/DC converter for ±15V

⑤ DC/DC converter DC/DC converter for ±5V

⑥
Sensitivity adjuster of

sensor A
Adjusting sensitivity of sensor A

⑦
Sensitivity adjuster of

sensor A
Adjusting sensitivity of sensor B
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Specification RS232C RS423 RS422 RS485

Operating

Mode
Single-Ended Single-Ended Differential Differential

Driver/receiver

No.

1 Driver

1 Receiver

1 Driver

1 Receiver

1 Driver

32 Receiver/256

32 Driver

32 Receiver/256

Transmission

distance
15m 1.2 km 1.2 km 1.2 km

Transmission

rate
20 Kbps 100 Kbps 10 Mbps 10 Mbps

Transmission

type
Full Duplex Full Duplex Full Duplex Full Duplex

Max. output ± 25V ± 6V -0.25V to +6V -7V to +12V

Max. input ± 15V ± 12V -7V to +7V -7V to +12V
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Piston rodOscilloscopes

Counter units Sensor signal processing boards
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(a) When piston rod moves to forward direction

Forward

(about)

sensor 1 sensor 2 sensor 3

mm counter mm counter mm counter

1000 999 102361 999 102398 999 102360

2000 2005 205405 2005 205395 2005 205389

3000 3001 307325 3002 307438 3002 307445

4000 4003 409905 4003 409931 4003 409930

5000 5004 512418 5004 512460 5004 512426

6000 6003 614740 6003 614786 6003 614729

7000 7002 717102 7003 717141 7002 717090

8000 8002 819490 8003 819550 8002 819495

8400 8399 860134 8399 860140 8399 860115

(b) when piston rod moves to backward direction

　 　 　 　 　

Backward

(about)

sensor 1 sensor 2 sensor 3

mm counter mm counter mm counter

1000 1002 102641 1002 102613 1002 102630

2000 2004 205237 2004 205218 2004 205219

3000 3012 308495 3012 308477 3012 308501

4000 4004 410067 4004 410076 4004 410070

5000 5005 512594 5006 512618 5005 512588

6000 6011 615610 6011 615531 6011 615575

7000 7001 716952 7001 716907 7001 716941

8000 8002 819454 8002 819453 8002 819448

8400 8399 860147 8399 860152 8399 860137
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Stroke

(mm)
Sensor1-Sensor2 Sensor2-Sensor3 Sensor3-ensor1

1000 37 38 1

2000 10 6 16

3000 113 7 120

4000 26 1 25

5000 42 34 8

6000 46 57 11

7000 39 51 12

8000 60 55 5

8400 6 25 19
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(a) When piston rod moves to forward direction

Forward

(about)

sensor 1 sensor 2 sensor 3

mm counter mm counter mm counter

1000 1000 102436 1000 102440 999 102353

2000 2002 205028 2002 205051 2001 204997

3000 3000 307260 3000 307282 2999 307190

4000 4002 409835 4002 409864 4002 409815

5000 4999 511979 4999 511985 4999 511960

6000 6010 615434 6010 615478 6010 615455

7000 7000 716901 7001 716989 7001 716911

8000 8000 819250 8001 819339 8000 819245

8400 8399 860061 8398 860055 8398 860030

　

(b) When piston rod moves to backward direction

　 　 　 　 　

Backward

(about)

sensor 1 sensor 2 sensor 3

mm counter mm counter mm counter

1000 1000 102484 1001 102503 1000 102495

2000 2002 205087 2002 205049 2002 205097

3000 3002 307366 3001 307343 3002 307409

4000 4000 409664 4000 409664 4000 409672

5000 5001 512195 5000 512136 5002 512113

6000 6002 614656 6001 614554 6002 614615

7000 7001 716988 7001 716946 7002 717005

8000 8001 819386 8001 819402 8002 819443

8400 8399 860069 8399 860060 8398 860034
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Counter

(mm)
Sensor1-Sensor2 Sensor2-Sensor3 Sensor3-Sensor1

1000 4 87 83

2000 23 54 31

3000 22 92 70

4000 29 49 20

5000 6 25 19

6000 44 23 21

7000 88 78 10

8000 89 94 5

8400 6 25 31
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