Kullanim Kilavuzu
User Manual

Son degisiklik / last change: 4 January 2022
v1.0

© PCE Instruments


http://www.pce-instruments.com/

@&

Turkce

Igindekiler

1 Giivenlik Talimatlari................i s 1
2 OZEIKIEE ..., 2
2.1 TEKNIK OZEIKIET ........vvveveciieieietes ettt st ena s 2
72 V=YY 1017= Y B (0T o TP 2
2.3 MOEIIET ...ttt nn e 3
2.4 SENSOFIET ...ttt 3
2.5 OPSIYONEI AKSESUANIAT ........ciuiriiitiitirieie ittt sttt ettt ettt besbesbe b sbesbesbesbenbesbesbannen 4
3 Sistem AGIKIAMASI ............ccoiiiiiiii 4
3.1l UYGUIAMAIAT ..ttt b e bt b be e aesbe st e b st e st e beneneen 4
3.2 CHNAZ .ttt ene e 5
R T Y - 2SO PPRPT 6
3.4 EKran (OIGUm dUrtmuUNAA) ........cceoirereeiienieiee ettt ne e 7
4 HAZIPIK. ... 7
AL GUG KAYNAGI ... ctieiteriiieiiteiet ettt bbbt bbb e bt 7
4.2 TIKKUIBNIM oottt sttt bbb bbbt s s s 7
R =Y o 11 TP P U PP OPTTPPRTPR 7
L35 R @ o7y TOO OO 7
5.2 Sensor (SAdECE PCE-TG 150)......ccciciiiriirierieieireesiesieeeeeesiese s stessesbessesaesaestesaessessessenseneans 7
LT T 11 o | TSP PRSP 8
5.4 HAFIZA .ottt 8
5.5 ANAINIZ ..ot nnene 8
5.8 AYAIIAI ...t e 8
6 AILMENU ... 8
6.1

6.2

7

T.1 TEMIZ YUZEY ..o e 9
7.2 PUrGZIGIGGU AZIMA ......ovveeeiiiise ettt 9
7.3 Agir Makineler Nedeniyle PUrGzIl YUZEYIEr .......cc.covioiiiiiiiiiiieectneces e 9
7.4 Yuvarlak YUzey OIGUMD ......c..cocuivieeeeciieeeeee et tesss s esas st see s ses s ssnse s snens 9
7.5  Kompozit Malzeme OIGUMI........ ..ot icreenereenesaesessesessseeesssssesassesesassensseesenseeans 10

© PCE Téknik Cihazlar



7.6
7.7
7.8
7.9

8.1
8.2

9.1
9.2

10
11

Paralel Olmayan YUZEYIET .........cooiiiiiiiiiieiiesie sttt sbe bt 10
Malzeme SICaKIGl EXKIIETi..........cooiiiiiiii e 10
SONUMIEME MaIZEMEIETT .....c.ecviiieiecicst e 10
REEraNns OINEKIETI ..........ccuuevriiieiiiicieie ettt bbb 10
Kalibrasyon (Cal) .......uueeeeiiiiiiiiiiiiiieeeeee e 10
Kalibrasyon Talimatlars ..........c.ccciiiiiiii e 10
Ses Hizi Kalibrasyonu (V. Cal).......cccceciiiiiiiiieieie et sbe et 11
BaKIMm ..o 11
TEIMIZIEIME ...ttt ettt b et b bt b e bbbt b b nenre s 11
SOTUN GIABIME ...ttt e et e e et n st r e 11
LCT= 1= 1o | (PP PPRTR 13
Geri DONUSUIM ......oooiiiiiiiiiii e 13

© PCE Teknik Cihazlar



English

Contents

1 SAfELY NOES .ot 14
2 SPECIfiCAtiONS .o 15
2.1  TechniCal SPECIfICALIONS .......ccciiiiiirieite ettt be bbb saesne e 15
2.2 DEIIVEIY CONLENES ... .ottt bttt b e b ea b et e bt b e e b e e 15
2.3 MOAEIS ..ottt et neae 16
2.4 PIODES ..ot e et 16
2.5 OPtONAl ACCESSOMIES. ... ccueiiiiueriietiitisteste sttt sttt sttt e e et e s e e st e bt e beebesbeebesbesbesbesbeseenes 17
3 SyStem deSCriPtioN.. ..o 17
10 R Y o o] (o= 1110 OO P T 17
3.2 DIBVICE ..ttt sttt R bR bR R e bRt r et n et et n e nrene 18
3.3 INEEITACES ..t 19
3.4 Display (in measuring CONAItION) .........ccoiririiireieie e 19
4 Getting StArted .....cooceieeeic e 20
4.1 POWET SUPPIY ..ottt bbb 20
4.2 FIFSTUSE .ottt ettt h e r e renne s 20
D MBNU e 20
5.1 MBASUIE ... e 20
5.2 Probe (PCE-TG 150 ONMY).....c.eveeeereeeeeeeeeeeeeeeeeeseeeeseseeeeeseseeseseses e seesseseeseseseesesessseeesesesees 20
LT T I 011 ST S OO ST PP VPPN 20
Lo Y [=T11To ] YOS PTU U PRSP 20
5.5 ANAIYZE ..t h ettt b et ehe e ene b nae e 21
5.8 SEUINGS ...ttt ettt 21
B SUDMENU ..ot 21
(S0 R @] o 7= - i o] o FO SO PR 21
6.2 Functions of the submenu ... .21
7 Measurement ... 22
7.1 ClEAN SUIMACE ...ttt b bbb e sre e 22
7.2 ReduCing the FOUGNNESS ........coiiiiiieitiiteet ettt 22
7.3 Rough surfaces due to heavy MachiNes...........cccuireiieiininiiene e 22
7.4 Measurement Of @ rouNd SUIMACE ..o e 22

© PCE Teknik Cihazlar



7.5
7.6
7.7
7.8
7.9

8.1
8.2

9.1
9.2

10
11

Measurement of COMPOSItE MALEIIAL..........cceiuiriiriiieee e 22
NON-PArallE] SUIFACES .......ccueiuiiiieiiitirie ettt sbe st s eae st e 22
Effects of the material tEMPErature ...........cooiiireiiiecee e 23
DampPINgG MALETIAIS ......ccuerieiireiiiieie ettt 23
REfErenCce eXamPpIES .........ooiiiiiiiie e 23
Calibration (Cal) ... 23
Calibration INSTIUCTIONS. ........coiiiiiiireit ettt 23
Sound velocity calibration (V. Cal) .......ccoeeeriieiiiieic e 23
o TT g N (=Y P [N 24
CIEANING ...ttt e ettt a bbbt e et a e bbbt b nrenrenne s 24
010 10] (1] s o o) i1 aTe TR U UUPR TR 24
WWATTANTY oot e e e e s 25
DT F] o o 17 | 25

© PCE Teknik Cihazlar



1

@&

Giivenlik Talimatlari

Litfen cihazi kullanmadan 6nce bu kilavuzu dikkatli bir sekilde tamamen okuyun. Cihaz sadece
kalifiye personel tarafindan kullanilabilir ve sadece PCE Teknik Cihazlar personeli tarafindan

tamir

edilebilir. Kilavuza uyulmamasindan kaynaklanan hasar veya yaralanmalar bizim

sorumlulugumuz digindadir ve garantimiz kapsaminda degildir.

Cihaz sadece bu kullanim kilavuzunda belirtildigi gibi kullanilmalidir. Aksi
kullanimda kullanici igin tehlikeli durumlar olusabilir ve cihaza zarar gelebilir.

Cihaz sadece cevre kosullari (sicaklik, bagil nem, ...) teknik 6zelliklerde belirtilen
aralik dahilinde ise kullanilabilir. Cihazi asiri sicakliklara, dogrudan glines 1s1gina,
asiri neme maruz birakmayin.

Cihazi darbelere ve gugclu titresimlere maruz birakmayin.

Servis ¢antasi sadece kalifiye PCE Teknik Cihazlar personeli tarafindan agiimahdir.
Cihazi islak elle asla kullanmayin.

Cihazda herhangi bir teknik degisiklik yapmayin.

Cihaz sadece bez ile temizlenmelidir. Sadece pH nétr temizleyici kullanin, asindiric
ya da ¢dzucu kullanmayin.

Cihaz sadece PCE Teknik Cihazlar ya da esdegeri tarafindan saglanan aksesuarlar
ile kullaniimahdir.

Her kullanimdan 6nce, tagima c¢antasini goriinlr bir hasar agisindan inceleyin.
Herhangi bir hasar gorulirse cihazi kullanmayin.

Cihazi patlayici ortamlarda kullanmayin.

Teknik 6zellikler kisminda belirtilen 6lgtim araliklari hi¢bir kosulda asilmamalidir.
Glvenlik notlarina uyulmamasi cihaza hasar verebilir ve kullanicida yaralanmalara
neden olabilir.

Bu kilavuzdaki basim hatalari ya da diger hatalar igin sorumluluk kabul etmemekteyiz.

Genel is sartlarimizda bulunan genel garanti kosullarimizi agikga belirtmekteyiz.

Herhangi bir sorunuz oldugunda liitten PCE Teknik Cihazlar ile iletisime gegin. iletisim detaylari bu

kilavuzun sonunda yer almaktadir.

© PCE Teknik Cihazlar
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2 Ozellikler

2.1 Teknik Ozellikler
Ozellik Deger
Model PCE-TG 75 PCE-TG 150
Olgiim Araligi 1.00 ... 225.0 mm 1.00 ... 300.0 mm
Hafiza 500 6lgim degeri 1500 6lgim degeri
Prob Segimi Yok Var
Calisma Frekansi 5 MHz 5 MHz /2.5 MHz

Hassasiyet

+ (0.5 % H*+0.05) mm

Ayarlanabilir Ses Hizi

1000 ... 9999 m/s

Calisma Sicakligi 0...40°C

Gl¢ Kaynagi 3x 1.5V AAil
Boyut 163 x 82 x 38 mm
Agirlik 3209

*H, numunenin malzeme kalinligini ifade eder.

2

2 Teslimat igerigi

Model

Teslimat igerigi

PCE-TG 75

1 x Kalinlhik Olger PCE-TG 75,
1 x Sensor PCE-TG 5M10d,
1 x Temas Jeli (TT-JEL),
3x1.5V AAPIl

1 x Tasima Cantasi,

1 x Kullanim Kilavuzu.

PCE-TG 150

1 x Kalinlik Olger PCE-TG 150,
1 x Sensér PCE-TG 5M10d,

1 x Temas Jeli (TT-JEL),
3x15VAAPI,

1 x Tagsima Cantasi,

1 x Kullanim Kilavuzu.

PCE-TG 150 2.5F

1 x Kalinlik Olger PCE-TG 150 F2.5,
1 x Sensér PCE-TG 2.5M,

1 x Temas Jeli (TT-JEL),
3x1.5VAAPIl,

1 x Tagsima Cantasi,

1 x Kullanim Kilavuzu.

PCE-TG 150 HT

1 x Kalinlik Olger PCE-TG 150 HT,
1 x Sensor PCE-TG HT,

1 x Temas Jeli (TT-JEL),
3x1.5VAAPI,

1 x Tasima Cantasi,

1 x Kullanim Kilavuzu.

© PCE Teknik Cihazlar
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2.3 Modeller

Model Dahili Sensor
PCE-TG 75 PCE-TG 5M10d
PCE-TG 5M10d
PCE-TG 150 PCE-TG 5M6d
PCE-TG 150 2.5F PCE-TG 2.5M
PCE-TG 150 HT PCE-TG HT
2.4 Sensorler
Sensor Ozellikler
Diz malzemeler igin standart
Uygu|ama sensor,
>10 mm yarigapli borular
PCE-TG 5M10d Frekans 5 MHz
Cap 10 mm
Sicaklik Araligi -10 ... 60°C
Diz malzemeler igin standart
Uygulama sensor,
>6 mm yarigapli borular
PCE-TG 5M6d Frekans 5 MHz
Cap 6 mm
Sicaklik Araligi -10... 60°C
Uygulama "ngu_m malzemelerin kalinlik
Olcimii
PCE-TG 2.5M Frekans 2.5 MHz
Cap 12 mm
Sicaklik Aralig -10 ... 60°C
Uygulama Slcakpllgsgnlgrln malzeme
kalinhgi 6lgimu
PCE-TG HT Frekans 5 MHz
Cap 10 mm
Sicaklik Arahg -10 ... 350°C
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25 Opsiyonel Aksesuarlar

Uriin numarasi Aciklama
TT-JEL Ultrasonik temas jeli
K-JEL 350°C’ye kadar sicakliklar i¢in temas jeli (100 ml)
PCE TG 75 ve PCE-TG 150 serisi igin standart sensor, 5 MHz,
PCE-TG 5M10d »10 mm, 1 ... 225 mm (PCE-TG 75), 1 ... 300 mm (PCE-TG 150),
-10 ... 60°C
PCE-TG 150 serisi igin minyatir sensor, 5 MHz, 6 mm, 1 ... 50
PCE-TG 5M6d mm, -10 ... 60°C
PCE-TG 2.5M Z%E-TE%JSO serisi igin 2.5 MHz sensor, §12 mm, 1.2 ... 300 mm,
X PCE-TG 150 serisi i¢in yliksek sicaklik sensort, 10 mm, 1.2 ...
PCE-TG HT 300 mm, -10 ... 350°C
’ Cihazlar igin evrensel ganta: ig boyut M (190 x 120 x 70 mm)
PO LN siyah/mavi

3  Sistem Agiklamasi

Kalinlk élger PCE-TG 75 / PCE-TG 150, ultrasonik dalgalari dlcer ve bdylece malzemelerin
kalinlig tahribatsiz ve hassas bir sekilde belirlenebilir. Cihaz, tretim ekipmanlarinin boru ve
basingh kaplarindaki korozyon hasarini tespit etmek igin de kullanilabilir. Bunun haricinde,
imalat, metal igsleme ve kargo denetiminde de kullanilabilir. Kalinhk 6lger, ultrasonik dalgalar
sabit bir hizda ileten ve bunlari malzemenin arkasindan yansitan homojen her malzemenin
kalinhk élgima i¢in uygundur.

3.1 Uygulamalar

Cihaz, metal, plastik, seramik ve cam gibi paralel st ve alt kisimlara sahip herhangi bir iyi
ultrasonik iletkenin kalinhgini 6lgmek igin kullanilabilir. Aliminyum, bakir, altin, regine vb.
malzemeler bu cihaz i¢in uygun dedgildir.

© PCE Teknik Cihazlar
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3.2 Cihaz

®EE

PCE-TG Series

No. Tus Aciklama Fonksiyon
1. Sensor soketi
s N
2. A Yukari Yukari gitme ve deger arttirma
-/
( N
3. 9D Geri iptal, geri, ¢ik
——
( ~
4. OK OK Onayla
N
5. Sensdr baghg
© PCE Teknik Cihazlar
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6. @ Asag Asagdi inme, deger azaltma
7. Kalibrasyon blogu
Cihazi agmak igin basin ve
8. I birakin.
O Agma/Kapama & Meni Cihazi kapatmak igin basil
MENU tutun.
Mentiyl agmak icin basin ve birakin.
o Farkl malzemeler arasinda gegis
9. "N Degistir yapma
10. Ekran
11. Pil bolmesi
3.3 Arayiiz

Sensor soketi

© PCE Teknik Cihazlar
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3.4 Ekran (6lgiim durumunda)

1 Ba$|lk QUbUgU Ultrasonic Thickness

2. Pil seviyesi Vel : 5900 m/s
3. Ses hizi : = F1_ Hand.S—
4. Kaplin (baglanti) simgesi

5. Segilen olgiim yontemi

6. Segilen sensor

7. Segilen dosya

8. Olglim degeri

9. Olciim birimi

10. Olgtim ile ilgili bilgi : Avg :

Min :

4 Hazirhk

4.1 Gii¢ Kaynagi

Gug kaynagi icin Gg tane 1.5 V AA pil gereklidir. Pil bdlmesi cihazin arkasinda yer alir ve iki vida
ile sabitlenmistir. Pili degistirmeden 6nce cihazi kapatin. Vidalari gevsetin, kapagi kaldirin, yeni
pili yerlestirin ve vidalari sikarak pil bimesini kapatin.

4.2 ilk Kullanim

Cihazi agmadan Once senso¢r soketine sensorii yerlestirin. Cihazi galistirmak igin ekranda
cihazin adi gorintileninceye kadar agma/kapama & meni tusuna basin. Sonrasinda, ses hizi
dlglimii igin arayiiz agllacaktir. Malzeme kalinhigi ses hizi dlgiilerek belirlenir. Olgiime buradan
baslanabilir.

5 Menii i
Cihazin mendisine baslangigtan sonra tusuna basilarak ulagilabilir. [
Ok tuglari [a] ¥|ile menude gezinebilirsiniz. Segiminizi OK tusuna |~ | basarak g
onaylayabilirsiniz. Bir adim geri gitmek igin geri tusuna =/ basin. P ﬁf;
Probe Limit
5.1 Olgiim 'E\ =
e Q

Bu meni 6gesinde su dlcim ayarlarini yapabilirsiniz:
a. Olgiilecek malzeme (Sound velocity)

b.  Olgiim birimi m/s (Unit)

c. Gozindrlik (Resolution)

Memory  Analyze Settings

5.2 Sensor (sadece PCE-TG 150) BTemp: 27.3 °C

Bu menii 6gesinde 6lgiim igin kullanmak istediginiz sensorl segin.

© PCE Teknik Cihazlar
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54

5.5

5.6

Sinir

Bu meni 6gesinde sinir degeri ayarlarini yapabilirsiniz:
a. Olgimigin Ust ve alt sinir de@erini ayarlama
b.  Asilan sinir deg@erleri igin alarmi etkinlestirme ya da devre digi birakma

Hafiza
Burada &lgim islemleri kaydedilebilir ve baglatilabilir.  “Otomatik
etkinlestirdiginizde tim 6lgim islemleri otomatik olarak kaydedilecektir.
a.  Olgiimiin kaydedilecegi bir dizin secme
b.  Kaydedilen verileri gérintileme
c.  Segilen dosyanin verilerini silme

Analiz
Bu menii 6gesinde kaydedilen verileri grafik halinde gorintileyebilirsiniz.

kaydetme*yi

a. Veri numarasi, maksimum deger, minimum deger ve ortalama deger gibi temel

bilgileri inceleyehbilirsiniz.
b.  Grafigi buyultebilirsiniz.
c.  Belirli bir veri degerini géruntiilemek igin imleci kullanin.

Ayarlar
Cihazda daha fazla degisiklik yapin:
a. Dil
b.  Otomatik kapanma suresi
c. Tus sesi
d. Arka aydinlatma parlakhid
e. Renk
f.  Yazilm slirim numarasi
g. Fabrika ayarlarina sifirlama
Alt Menii
Kullanim Ultrasonic Thickness ]

a. Alt menlye girme:
Alt menllyll agmak igin 6lglim arayiiziinde geri tugsuna =/ basin.
b.  Menl 6gesi segme:
Menl 6geleri arasinda gegis yapmak icin yukari
basin.
c. Segilen menu 6gesini agma:
Secilen meni 6gesine girmek icin OK '*! tusuna basin.
d. Menu 6gesinden ¢ikma:
Menii 6gesinden gikmak igin geri tugsuna = basin.

4/ ve aga@ Y tuslarina

© PCE Teknik Cihazlar
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6.2 Alt Menii Fonksiyonlan

a. Kaydet (Save):
Mevcut 6lgim degerini segilen dosyaya kaydetme
b.  Sil(Clear):
Olgiim degerlerini ve 6lgiim bilgilerini silme
c. Kalibrasyon (Cal):
Detayl bilgi igin kalibrasyon talimatlarina bakin.
d. Ses hizi kalibrasyonu (V. Cal):
Detayl bilgi icin bolim 8.2 Ses hizi kalibrasyonuna (V.Cal) bakin.

7 Olgiim
Ultrasonik temas jelini (TT-Jel) dlgllecek ylzeye esit bir sekilde uygulayin. Senséri yapisma
arttiriciyla kaplanmis ylizeye yerlestirin.

7.1 Temiz Yiizey

Olglimden énce malzemenin yiizeyi tozdan, kirden ve pastan arindiriimig olmalidir.
Boya gibi kaplamalarin da gikariimasi gerekir.

7.2 Puriizliiliigti Azaltma

Piriizli ylizeyler, dlglim hatalarina ve eksik élgiim degerlerine neden olabilir. Olgiimden
once malzeme ylzeyi taslama, parlatma ya da yuksek viskoziteli yapiskan madde
kullanilarak miimkiin oldugunca puriizsuz hale getiriimelidir.

7.3 Agir Makineler Nedeniyle Piiriizlii Yuzeyler

Torna tezgahlari ya da planya makineleri ile Uretim sirasinda olusan ince oluklar da
6lcim hatalarina neden olabilir. Bunun duzeltici dnlemi bolim 7.2’deki ile aynidir. Bunun
haricinde, sensor basliginin ortasinda bulunan giimiis gizgi ve test edilecek malzemenin
ince oluklari (isarete dik ya da paralel) yardimiyla aglyi ayarlayarak daha iyi bir sonug
elde edilebilir.

7.4 Yuvarlak Yiizey Olgiimii

Boru ya da yag varili gibi yuvarlak bir ylzeyi élgmek igin sensériin gimus ¢izgisi ile test
edilecek malzemenin ekseni arasindaki aglyl ayarlamak 6nemlidir. Kisaca, sensor
bashgindaki isaretin test edilecek malzemenin eksenine paralel ya da dik olarak
tutulmasi gerekir. Sensor bashgini test edilecek malzeme Uzerinde eksene dik olarak
yavasca hareket ettirdiginizde ekrandaki dlcim degeri degisecektir. Goruntilenen en
kiiglik 6lgim degeri, malzemenin minimum kalinhgidir.

Sensoriin hangi yonde yonlendirilecedi malzemenin egriligine baglhdir. Blyuk capli
borular igin sens6r bashginda bulunan isaretin boru eksenine dik olmasi gerekirken
daha kucuk ¢apli borular i¢in isaretin malzeme eksenine paralel ya da dik olmasi
gerekir. Olciilen en kiiglik deger 6lgiim degeri olarak kaydedilir.

© PCE Teknik Cihazlar
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Kompozit Malzeme Olgiimii

Kompozit malzemelerin (boru dirsegi gibi) 6lciminde 7.4 bolimde agiklanan yontem
kullanilabilir. Ancak, iki 6lcim degeri elde etmek igin 6lcim iki kere gergeklestirilmelidir.
Sensoriin gimis gizgisi eksene dikey ya da paralel olmalidir. Disiik olan 6lgiim degeri
olciim kalinhgi olarak kullanihir.

Paralel Olmayan Yiizeyler

Tatmin edici bir sonug elde etmek igin test edilen malzemenin ylizeyi sensérun yiizeyine
paralel ya da es eksenli olmalidir; aksi takdirde 6lgim hatalari meydana gelebilir ya da
olciim degeri goruntilenmeyebilir.

Malzeme Sicaklig Etkileri

Malzeme kalinligi ve ultrasonik dalgalarin iletim hizi sicakliktan etkilenir. Ylksek
hassasiyet elde etmek igin ayni malzeme numuneleri ayni sicaklik kosullarinda
Olctlmelidir. Celikte yilksek sicakliklar ciddi 6lcim hatalarina neden olur (6lgim
degerleri gergek verilerden daha dustik olur).

Soniimleme Malzemeleri

Lifli, gbzenekli ve kaba parcaciklari olan malzemeler, ultrasonik dalgalarin gugli bir
sekilde sagilmasina ve enerji zayiflamasina neden olarak anormal ya da eksik degerler
meydana getirir (genelde anormal degerler gercek kalinlktan disuktir). Bu da
malzemenin kalinlik élger ile gergeklestirilecek test igin uygun olmadigi anlamina gelir.

Referans Ornekleri

Cihaz kalibre etmek icin bilinen bir kalinlikta ya da ses hizinda bir malzeme kullanilir.
Cihazin kalibrasyonu i¢in en az bir referans 6rnegi gerekir. Kalinlik élgerde 4.0 mm
kaliniginda bir kalibrasyon blogu bulunur. Kalibrasyon yéntemi, asagida bulunan bolim
8'de acgiklanmigtir.

Kalibrasyon (Cal)

Ultrasonic Thickness
Kalibrasyon Talimatlan Vel : 6440

Olgiim arayiiziindeyken geri tusuna basin, Kalibrasyon menii 6gesini 5M-dio Fi

secin ve OK tusuna basarak onaylayin.
Ekran, sagda bulunan resimdeki gibi gériinecektir.

ik
Olgim sirasinda ses hizi otomatik olarak 5900 m/s’ye 181 n

ayarlanacaktir.
Cihazi kalibre etmek igin sensori kalibrasyon bloguna bastirin.

[}
m/s

Hand.§

3

mm

Press the 'Up' and '‘Down’

to adjust ti

Y
the calibration.

Save Clear Cal

© PCE Teknik Cihazlar
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8.2 Ses hizi kalibrasyonu (V. Cal)

a. Alt menlye girin ve Ses hizi kalibrasyonu (V.Cal) 6gesini segin.

b.  Ekran, yukarida sagda bulunan resimdeki gibi gérinecektir.

c. Resimde gosterildigi gibi degeri ayarlamak igin yukari ve asagi tuslarina basin.

d. Deger ayari tamamlandiktan sonra kalibrasyonu tamamlamak igin OK tusuna basin.
9 Bakim

9.1 Temizleme

Alkol ve tiner govdeye, 6zellikle de ekrana zarar verebilir. Bu nedenle, cihazi sadece nemli bir
bez ile temizleyin.

9.2 Sorun Giderme

CGok ince malzeme

Herhangi bir ultrasonik kalinlik Olgcer ile test edilen malzemenin kalinhiginin sensérin alt
sinirindan daha kiiglik olmasi durumunda &lgiim hatalari meydana gelir. Ultra ince malzemeleri
Olcerken bazen “double refraction” (cift kirllma) adl bir hata olusabilir. Bu, dlgim degerinin
gercek kalinigin iki kati oldugu anlamina gelir. Olgiim degerinin gergek kalinliktan daha yiiksek
olmasi durumunda da “pulse envelope ve loop jump“ hatasi meydana gelir. Bu tiir hatalardan
kaginmak igin kritik derecede ince malzemelerin kontrol 6lgimuUnu tekrarlayin.

Pas lekeleri ve korozyon

Olgiilecek ylizeydeki pas lekeleri korozyon gukurlari, élgiim degerlerinin diizensiz bir sekilde
degismesine ya da hi¢ degismemesine neden olur. Kiiglik pas lekelerinin tespit edilmesi bazen
zor olabilir. Cukurlarin olmasi ya da bundan siphelenilmesi durumunda bu alan 6lgilirken
dikkatli olunmasi ve sensorin gumis gizgisinin birkag test icin farkll agilara yerlestirimesi
gerekir.

Malzeme tanimlama hatasi

Cihazi bir malzeme ile kalibre ettiyseniz ve baska bir malzemeyi test etmek igin kullandiysaniz
yanlig bir sonug gorlintilenecektir. Dogru ses hizini segerken dikkatli olmalisiniz. Mevcut
testteki ses hizi kalibrasyondan belirli bir sapma gostermesi durumunda hatalar meydana
gelebilir. Kullanirken gerekli ayarlamalari yapin.

Sensor aginmasi

Sensoriin ylizeyi akrilik regineden yapilmistir. Cihazin uzun sire kullanilmasindan sonra sensor
ylzeyinin pUrGzlGligh artarak hassasiyette bir azalmaya neden olur. Kullanici, bundan
kaynaklanan élgum hatalarini tespit edebilirse yuzeyi diizlestirmek ve paralelligi saglamak igin
sensér ylizeyi zimpara kagidi ya da 500 grit bileme tasi ile biraz parlatabilir. Olgiim sonucunun
hala yanlis olmasi durumunda sensériin degistiriimesi gerekebilir.

© PCE Teknik Cihazlar
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Lamine malzeme, kompozit malzeme

Ultrasonik dalgalar ayrilmamis alana nifuz edemedidinden ayrilmamis lamine malzemelerin
Olgllmesi mimkin degildir. Kompozit malzemelerde ultrasonik dalgalar sabit hizda iletilemedigi
icin ultrasonik yansima ile kalinigi dlgen dlgiim cihazlari lamine ve kompozit malzemelerin
Olcimu igin uygun degildir.

Oksit katmanlarin yiizeye etkisi

Aliminyum gibi bazi metaller ylizeyde yogun bir oksit katman olusturabilir. Bu oksit katman,
belirgin bir sinir tabakasi olmaksizin alt tabakaya sikica baglanir. Ultrasonik dalgalarin iletim hizi
bu iki maddede farkl oldugu icin bu da hatalara neden olur. Farkli oksit katmanlari, kullanicinin
dikkat etmesi gereken farkl hatalara neden olur. Cihazi kalibre etmek igin cihaz ile kalinligi
kontrol ettiginiz ayni malzemeden bir parga kullanilabilir.

Yapigma arttiricinin kullanimi ve segimi

Yapisma arttirici, sensor ve test edilen malzeme arasindaki yiiksek frekansl ultrasonik dalgalar
iletmek icin kullanilir. Yanlis yapigsma arttirici ya da yanls kullanim, hatalara ya da basarisiz
Olcimlere neden olabilir. Yapisma arttirici, uygun miktarlarda kullaniimali ve esit sekilde
uygulanmalidir.

Yapisma arttirici, genelde test edilen malzemenin yltzeyine uygulanir. Sicaklidin ¢ok ylksek
olmasi durumunda bu arttirici sensériin altina uygulanir.

Sadece PCE Teknik Cihazlar’a ait yapigsma arttiricinin kullaniimasi gerekir.

© PCE Teknik Cihazlar
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10 Garanti

Genel Is Sartlarimizdaki garanti sartlarimizi burada bulabilirsiniz:
https://www. pce-instruments.com/turkish/sartlar-ve-kosullar#AGB

11 Geri Donigiim

Pillerin satis ile ilgili olarak pil veya batarya ile galisan cihazlarin satis ile ilgili ve 2006/66 / EC
sayil pil ve batarya ile ilgili direktifine gore, bir satici olarak musterilerimizi ilgili diizenlemeler ve
yukimlulikler hakkinda bilgilendirmek zorundayiz.

Kullanilmis piller evsel atik olarak atiimamaldir. Tuketiciler, pilleri tiketici i¢in Ucretsiz olan
uygun bir ticari veya belediye toplama noktasina vermekle yikimludir. Kullaniimis (sarj
edilebilir) pillerinizi bize kaseli ve asadidaki adrese geri génderebilirsiniz:

PCE Teknik Cihazlar Paz. Tic. Ltd. Sti.
Halkall Merkez Mah. Pehlivan Sok. No 6/C
34303 Kuglkgekmece/Istanbul

Kullanilmis piller ¢cevreye ve insan sagligina zarar verebilecek kirleticiler veya agir metaller
icerebilir. Ayrica, piller geri donistirilebilen degerli hammaddeler igerir. Cevremizi
korudugunuz igin tesekkir ederiz.

H e CE @ FE

www.pce-instruments.com

© PCE Teknik Cihazlar
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Safety notes

Please read this manual carefully and completely before you use the device for the first time. The
device may only be used by qualified personnel and repaired by PCE Instruments personnel.
Damage or injuries caused by non-observance of the manual are excluded from our liability and
not covered by our warranty.

The device must only be used as described in this instruction manual. If used otherwise,
this can cause dangerous situations for the user and damage to the meter.

The instrument may only be used if the environmental conditions (temperature, relative
humidity, ...) are within the ranges stated in the technical specifications. Do not expose
the device to extreme temperatures, direct sunlight, extreme humidity or moisture.

Do not expose the device to shocks or strong vibrations.

The case should only be opened by qualified PCE Instruments personnel.

Never use the instrument when your hands are wet.

You must not make any technical changes to the device.

The appliance should only be cleaned with a damp cloth. Use only pH-neutral cleaner,
no abrasives or solvents.

The device must only be used with accessories from PCE Instruments or equivalent.
Before each use, inspect the case for visible damage. If any damage is visible, do not
use the device.

Do not use the instrument in explosive atmospheres.

The measurement range as stated in the specifications must not be exceeded under
any circumstances.

Non-observance of the safety notes can cause damage to the device and injuries to
the user.

We do not assume liability for printing errors or any other mistakes in this manual.

We expressly point to our general guarantee terms which can be found in our general terms of

business.

If you have any questions please contact PCE Instruments. The contact details can be found at
the end of this manual.

© PCE Teknik Cihazlar
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2  Specifications

2.1 Technical specifications
Specification Value
Model PCE-TG 75 PCE-TG 150
Measurement range 1.00 ... 225.0 mm 1.00 ... 300.0 mm
Operating memory 500 readings 1500 readings
Probe selection no yes
Operating frequency 5 MHz 5 MHz /2.5 MHz
Accuracy +(0.5 % H*+0.05) mm

Sound velocity setting
range

1000 ... 9999 m/s

Operating temperature

0...40°C/32...104 °F

Power supply 3 x 1.5V AA battery
Dimensions 163 x82x38 mm/6.42 x 3.23 x 1.50“
Weight 320 g/0.70 lbs

*H refers to the material thickness of the sample

2.2

Delivery contents

Model

Delivery contents

PCE-TG 75

1 x thickness gauge PCE-TG 75
1 x coupling gel TT-GEL

3 x 1.5V AA battery

1 x probe PCE-TG 5M10d

1 x user manual

PCE-TG 150

1 x thickness gauge PCE-TG 150
1 x coupling gel TT-GEL

3x 1.5V AA battery

1 x probe PCE-TG 5M10d

1 x probe PCE-TG 5M6d

1 x user manual

PCE-TG 150 2.5F

1 x thickness gauge PCE-TG 150
1 x coupling gel TT-GEL

3 x 1.5V AA battery

1 x probe PCE-TG 2.5M

1 x user manual

PCE-TG 150 HT

1 x thickness gauge PCE-TG 150
1 x coupling gel TT-GEL

3 x 1.5V AA battery

1 x probe PCE-TG HT

1 x user manual

© PCE Teknik Cihazlar
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2.3 Models
Model Included probe
PCE-TG 75 PCE-TG 5M10d
PCE-TG 5M10d
PCE-TG 150 PCE-TG 5M6d
PCE-TG 150 2.5F PCE-TG 2.5M
PCE-TG 150 HT PCE-TG HT
2.4 Probes
Probe Specifications

PCE-TG 5M10d

Standard probe for flat

Application materials, pipes with a radius
>10 mm

Frequency 5 MHz

Diameter 10 mm/0.29*

Temperature range

-10...60°C /14 ... 140 °F

Standard probe for flat

Application materials, pipes with a radius
>6 mm
PCE-TG 5M6d Frequency 5 MHz
Diameter 6 mm/0.24"
Temperature range -10...60°C/14 ... 140 °F
- Thickness measurement of cast
Applesin materials
PCE-TG 2.5M Frequency 2.5 MHz
Diameter 12 mm/0.47¢
Temperature range -10...60°C /14 ... 140 °F
s Measurement of the material
Application thickness of hot components
PCE-TG HT Frequency 5 MHz
Diameter 10 mm/0.29¢

Temperature range

-10...350°C /14 ... 662 °F

© PCE Teknik Cihazlar
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25 Optional accessories

tem number Description
TT-GEL Ultrasonic coupling gel
K-GEL Coupling gel for temperatures of up to 350 °C / 662 °F (100 ml)

PCE-TG 5M10d

Standard probe for PCE TG 75 and PCE-TG 150 series, 5 MHz,
$10 mm/ 0.29% 1 ... 225 mm (PCE-TG 75),
1...300 mm (PCE-TG 150), -10 ... 60 °C /14 ... 140 °F

Miniature probe for PCE-TG 150 series, 5 MHz, $6 mm / 0.24%,

PCE-TG 5Méd 1...50 mm,-10...60 °C /14 ... 140 °F
2.5 MHz probe for PCE-TG 150 series, 12 mm/ 0.47¢,
AEEE 2l 1.2...300 mm, -10 ... 60 °C / 14 ... 140 °F
X High-temperature probe for PCE-TG 150 series, 10 mm/ 0.29,
PCE-TG HT 1.2 ... 300 mm, -10 ... 350 °C /14 ... 662 °F
PCE-BAG M Universal bag for meters: inside size M

(190 x 120 x 70 mm / 7.48 x 4.72 x 2.76") black/blue

3  System description

The PCE-TG 75 is a thickness gauge that measures the speed of ultrasonic waves and can thus
determine the thickness of materials accurately and non-destructively. The meter can also be
used to detect corrosion damage to piping and pressure vessels of production equipment. It can
also be used in manufacturing, metal processing and cargo inspection. The meter is suitable for
the thickness measurement of any homogeneous material that transmits ultrasonic waves at a

constant rate and reflects them off the back of the material.

3.1 Applications
This meter can be used to measure the thickness of any good ultrasonic conductor with parallel

top and bottom, such as metal, plastics, ceramics and glass. Materials such as aluminium,
copper, gold, resin, etc. are not suitable for this measuring instrument!

© PCE Teknik Cihazlar
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3.2 Device

®EE

PCE-TG Series

No. Key Description Functions
1. Probe socket

( N

2. A Up Navigate up, increase value
N
( N

3. o Back Cancel, back, exit
——
( ~

4. OK OK Confirm
N

5. Probe head

© PCE Teknik Cihazlar
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6. v Down Navigate down, decrease value
7. Callibration block
1 Press and release to turn on the meter

8. O On/off & menu Press and hold to turn off the meter

MENU Press and release to open the menu
9. "N Change Change between different materials
10. Display
11. Battery compartment

3.3 Interfaces

. Probe socket

3.4 Display (in measuring condition)

Title bar Ultrasonic Thickness

Battery level Vel : 5900 m/s
Sound velocity - =
Coupling icon —
Selected memory method
Selected probe

Selected file

Reading

. Unit

0. Information about the measurement Num

Max : Min :

Boo~NogoprwNE

High: Low :

© PCE Teknik Cihazlar
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4  Getting started

4.1 Power supply

Three 1.5 V AA batteries are required for power supply. The battery compartment is located on
the back of the instrument and is secured with two screws. Before replacing the batteries, switch
off the device. Loosen the screws, lift off the cover, insert the batteries as marked and close the
battery compartment again by tightening the screws.

4.2 Firstuse

Before switching on the instrument, insert the probe into the probe socket of the instrument. To
start the meter, press the on/off & menu key until the display shows the name of the meter. The
interface for measuring the sound velocity will then open. The thickness of the material is
determined by measuring the sound velocity. The measurement can be started here.

5 Menu

The menu of the meter can be reached by pressingthe menu key B2 after start- L& =

up. With the arrow keyst)/"ou can navigate through the menu. You can . ¢

confirm your selection with the OK (-] key. To navigate one step back, press P’: g/t
leasure robe mi

the back key (=],
51 Measure Memory  Analyze S:%;s

In this menu item, make the measurement settings:

d. Material to be measured (sound velocity)

e.  Unit of measurement m/s (unit)

f.  Resolution

BTemp: 27.3 °C

5.2 Probe (PCE-TG 150 only)

In this menu item, select the probe you want to use for the measurement.

53 Limit

In this menu item, make the limit value settings:
c. Setthe upper and lower limit value for the measurement
d. Enable or disable the alarm for exceeded limit values

54 Memory

Measurement processes can be saved and started under this menu item. If you activate
"Auto save", all measuring processes are saved automatically.

d. Select a directory in which the measurement is to be saved.

e. Viewsaved data

f.  Delete the data of the selected file

© PCE Teknik Cihazlar
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5.5 Analyze

Under this menu item, you can display the saved data in the form of a graph.

a. You can view basic information such as the data number, the maximum value, the
minimum value and the average value

b.  You can enlarge the diagramme

c. Use the cursor to view a certain data value

5.6 Settings

Make further settings in the meter:
Language

Automatic power off time
Key tone

Backlight brightness

Colour

Software version number
Factory reset

@ropoop

6 Submenu

6.1 Operation Ultrasonic Thickness  [mmm}
Vel : 5900 mis

B sMdi0 F1 Hands

4.00

a. Enter the submenu:
Press the back key 2/ in the measuring interface to open the
submenu.
b.  Select menuitem:
Press the up 4 and down .7 keys to change between the menu items
c.  Opening the selected menu item:
Press OK \J to enter the selected menu item
d. Leave menuitem:
Press the back key =/ to leave the menu item

6.2 Functions of the submenu

e. Save:
Save current readings to the selected file
f. Clear:

Delete readings and measuring information
g. Calibration (Cal):
See calibration instructions for details
h.  Sound velocity calibration (V.Cal):
See chapter 8.2 Sound velocity calibration (V. Cal) for details.

© PCE Teknik Cihazlar
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Measurement

Apply the TT-Gel evenly to the surface to be measured. Place the probe onto the surface covered
with the coupling agent.

7.1

7.2

7.3

7.4

7.5

7.6

Clean surface

Before the measurement, the surface of the object to be tested should be cleaned of
dust, dirt and rust. Coatings such as paint must also be removed.

Reducing the roughness

Rough surfaces can cause measurement errors or missing readings. Before the
measurement, the material surface should be made as smooth as possible by grinding,
polishing or using a high-viscosity coupling agent.

Rough surfaces due to heavy machines

Regular fine grooves which occur, for example, during production with lathe machines
and planers can also cause measurement errors. The corrective measure is the same as
in chapter 7.2. In addition, a better result can be obtained by adjusting the angle using
the silver marking on the centre of the probe head and the fine grooves of the material to
be tested (orthogonal or parallel to the marking).

Measurement of a round surface

To measure a round surface such as a pipe or an oil barrel, it is important to set the angle
between the silver line of the probe and the axis of the material to be tested. In short, the
mark in the sensor head must be kept parallel or perpendicular to the axis of the material
under test. Slowly move the probe head perpendicular to the axis across the material
under test and the values on the display will change regularly. The lowest reading
displayed is the minimum thickness of the material being measured.

The direction in which the probe is guided depends on the curvature of the material. For
large diameter pipes, the mark in the probe head should be perpendicular to the pipe
axis; for smaller diameter pipes, the mark in the probe head can be parallel or
perpendicular to the material axis. The lowest reading is saved as the measured value.

Measurement of composite material

When measuring composite shapes (such as pipe elbows), the method described in
chapter 7.4 can be used. However, the measurement must be carried out twice to obtain
two readings. The silver line of the probe must be vertical or parallel to the axis. The lower
value is used as the measured thickness.

Non-parallel surfaces

To obtain a satisfactory result, the surface of the material to be tested must be parallel or
coaxial to the surface of the sensor, otherwise measurement errors will occur or no
reading will be obtained.

© PCE Teknik Cihazlar
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7.7 Effects of the material temperature

The material thickness and the transmission speed of ultrasonic waves are influenced by
the temperature. To achieve high measurement accuracy, measure samples of the same
material under the same temperature conditions. In case of steel, high temperatures
cause strong measurement errors (measured values are lower than the actual data).

7.8 Damping materials

Materials with fibres, pores and coarse particles cause strong scattering and energy
attenuation of the ultrasonic waves, resulting in abnormal readings or even missing
readings (usually the abnormal reading is lower than the actual thickness). In this case,
the material is not suitable for testing with this thickness gauge.

7.9 Reference examples

A material of known thickness or sound velocity is used to calibrate the meter. At least
one reference sample is required to calibrate the instrument. The ultrasonic thickness
gauge is equipped with a calibration block with a thickness of 4.0 mm / 0.16”. Refer to the
calibration instructions in chapter 8 of this manual for the calibration method.

8 Calibration (Cal)
Ultrasonic Thickness =)
8.1 Calibration instructions Vel : 6440 m/s

a. Press the back key when you are in the measuring interface, select
the menu item Calibration and confirm this selection with the OK key.

b.  The display will look as shown in the image to the right.

c. During the measurement, the sound velocity is automatically set to
5900 m/s. mm

d. Press the probe onto the calibration block to calibrate the meter.

SM-d10 F1  Hand.S

181.3

Press the 'Up' and ‘Down’ keys
to adjust the value.
Press the 'OK' key to complete
the calibration.

8.2 Sound velocity calibration (V. Cal)
a. Enter the submenu and select the item Sound velocity calibration
(Vv.Cal).
b.  The display will look as shown in the image to the right.
As shown in the image, press the up and down keys to set the value.
When the value has been adapted, press OK to complete the calibration.

Save Clear Cal V.Cal

o
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9 Maintenance

9.1 Cleaning

Alcohol and thinner can damage the housing, especially the display. Therefore, only clean the
meter with a damp cloth.

9.2 Troubleshooting

Very thin material

With any ultrasonic thickness gauge, measurement errors occur when the thickness of the
material being tested is smaller than the lower limit of the probe. When measuring ultra-thin
materials, an error called "double refraction" sometimes occurs, where the measured value is
twice the actual thickness. Another error is called "pulse envelope and loop jump" where the
measured value is higher than the actual thickness. To avoid such errors, repeat the control
measurement of critically thin material.

Rust stains and corrosion

Rust stains and corrosion pits on the surface to be measured will cause the readings to change
irregularly or not at all in extreme cases; in addition, small rust stains are sometimes difficult to
detect. If pits (blowholes) are found or suspected, be careful when measuring this area and place
the silver line of the probe at different angles for several tests.

Incorrect material identification

If you have calibrated the instrument with one material and use it to test another material, an
incorrect result will be displayed. Make sure to select the correct sound velocity. If the sound
velocity in the current test has some deviation from the calibration, errors may also occur. Make
an adjustment when using it.

Probe abrasion

The surface of the probe is made of acrylic resin. After prolonged use of the meter, the roughness
of the probe surface increases, resulting in a decrease in accuracy. If the user can detect
measurement errors caused by this, the probe surface can be polished with a little bit of
sandpaper or 500 grit grindstone to smooth the surface and ensure parallelism. If the result is still
incorrect, you may need to replace the probe.

Laminated material, composite material

It is not possible to measure uncoupled laminated materials because ultrasonic waves cannot
penetrate the uncoupled space. Since ultrasonic waves cannot be transmitted at a constant
velocity in composite materials, measuring instruments that measure thickness by ultrasonic
reflection are not suitable for measuring laminated and composite materials.

© PCE Teknik Cihazlar
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Effects of oxide layers on surfaces

Some metals can form a dense oxide layer on the surface, for example aluminium. This oxide
layer is firmly bonded to the substrate without an obvious boundary layer. However, the
transmission speed of ultrasonic waves is different in these two substances, which causes errors.
Different oxide layers cause different errors that the user should be aware of. You can use a piece
of the same material the thickness of which you have checked with a gauge to calibrate the meter.

Use and selection of the coupling agent

Coupling agent is used to transmit high frequency ultrasonic waves between the probe and the
material being tested. The wrong coupling gel or improper use can lead to errors or failed
measurements. It should be used in appropriate amounts and applied evenly.

The coupling agent is usually applied to the surface of the material under test. If the temperature
is too high, the coupling agent is applied to the bottom of the probe.

Only PCE Instruments coupling gel should be used.
10 Warranty

You can read our warranty terms in our General Business Terms which you can find here:
https://www.pce-instruments.com/english/terms.

11 Disposal

For the disposal of batteries in the EU, the 2006/66/EC directive of the European Parliament
applies. Due to the contained pollutants, batteries must not be disposed of as household waste.
They must be given to collection points designed for that purpose.

In order to comply with the EU directive 2012/19/EU we take our devices back. We either re-use
them or give them to a recycling company which disposes of the devices in line with law.

For countries outside the EU, batteries and devices should be disposed of in accordance with
your local waste regulations.

If you have any questions, please contact PCE Instruments.

H @ CE

www.pce-instruments.com
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PCE Instruments contact information

Germany

PCE Deutschland GmbH

Im Langel 26

D-59872 Meschede

Deutschland

Tel.: +49 (0) 2903 976 99 0

Fax: +49 (0) 2903 976 99 29
info@pce-instruments.com

www. pce-instruments.com/deutsch

United Kingdom

PCE Instruments UK Ltd

Unit 11 Southpoint Business Park
Ensign Way, Southampton
Hampshire

United Kingdom, SO31 4RF

Tel: +44 (0) 2380 98703 0

Fax: +44 (0) 2380 98703 9
info@pce-instruments.co.uk
www. pce-instruments.com/english

The Netherlands

PCE Brookhuis B.V.
Institutenweg 15

7521 PH Enschede

Nederland

Telefoon: +31 (0)53 737 01 92
info@pcebenelux.nl

Wwww. pce-instruments.com/dutch

France

PCE Instruments France EURL

23, rue de Strasbourg

67250 Soultz-Sous-Forets

France

Téléphone: +33 (0) 972 3537 17
Numéro de fax: +33 (0) 972 3537 18
info@pce-france.fr

www. pce-instruments.con/french

ltaly

PCE ltalia s.r.l.

Via Pesciatina 878 / B-Interno 6
55010 Loc. Gragnano

Capannori (Lucca)

Italia

Telefono: +39 0583 975 114

Fax: +39 0583 974 824
info@pce-italia.it

www. pce-instruments.convitaliano

United States of America
PCE Americas Inc.

1201 Jupiter Park Drive, Suite 8
Jupiter / Palm Beach

33458 FL

USA

Tel: +1 (561) 320-9162

Fax +1 (561) 320-9176
info@pce-americas.com

WWW. pce-instruments.com/us
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Spain

PCE Ibérica S.L.

Calle Mayor, 53

02500 Tobarra (Albacete)

Espafia

Tel. : +34 967 543 548

Fax: +34 967 543 542
info@pce-iberica.es

www. pce-instruments.comv/espanol

Turkey

PCE Teknik Cihazlar Ltd.Sti.
Halkali Merkez Mah.

Pehlivan Sok. No.6/C

34303 Kiiglikgekmece - Istanbul
Tirkiye

Tel: 0212 471 11 47

Faks: 0212 705 53 93
info@pce-cihazlari.com.tr

www. pce-instruments.com/turkish
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User manuals in various languages (frangais, italiano, espanol,
portugués, nederlands, tiirk, polski, pycckuir, 13Z) can be found by

using our product search on: www.pce-instruments.com

ZCEFE®
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