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Abstract 
 
Leak testing is a form of non-destructive testing used for the detection and location of leaks in 

either pressurized or evacuated systems, components, pipe lines and assemblies etc. Leaks for 
various reasons is a undesirable feature in a component or systems, which if not detected and 
rectified can result in unsafe operating conditions. 

 
Helium leak testing of pressurized pipe line is generally carried out using helium sniffer method. 

In this method helium gas is filled inside the pipeline and leak testing of the weld joint and 

suspected points is carried from the outside using helium sniffer probe. The sensitivity  of this 
sniffer technique of leak detection is in the range of 10

-6
 mbar.l/sec. However leak rate specified 

in some of the critical nuclear pressure system and pipe lines is in the order of 10
-8

 mbar.l /sec. 
Hence it is desirable  to develop a special set up to maintain external vacuum of the order of 10-6 

mm Hg  and  carry out helium leak testing of welded joints of such pressurized pipelines by 

pressure- vacuum technique with desired sensitivity .  
 

This paper describes the customized test set-up developed for helium leak testing of circular 

weld joints of three inch Schedule 40 pipe in the author’s laboratory. A special  circular probe of 
4 inch Schedule 40 pipe of about two inch length was fabricated with a KF-40 fitting for inter-

connecting the weld on pipe with helium leak detector. Helium gas is filled inside the pipe and 
leak testing is carried out by using circular probe by vacuum method from out side. Various leak 

test experiments were carried out using this circular probe and test readings were observed in the 

range of 10
-8

 mbar.l/sec. 
 

The development of circular probe for helium leak testing has helped in testing of pressurized 
pipe line with better sensitivity  and helps in detection of finer leak points and taking corrective 

action for better performance of the system. 
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1.0 Introduction 
 

Helium Leak Testing is an important test method for detection of fine leaks and is a very 
important part of quality  control step in industry. In Nuclear and Chemical industry because of 
radioactive hazard and toxic material , leak tightness in many equipments and assemblies are 

specified up to 1x10
−9 

mbar.l/sec. There are generally four ways of carrying out helium leak 
detection namely vacuum method, pressure sniffer method, pressure vacuum method and back 
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pressure filling or bombing method. Helium leak testing of pressurized systems is generally  
carried out by using pressure/sniffer method. This method can detect leaks only up to 10

-6
 

mbar.l/sec. which some time does not fulfill the designer’s requirement for nuclear and toxic 
chemical industries. This paper describes the Helium leak Detector used, Development of 

customized isolation probe, Test procedure and Results of helium leak testing carried out by 
using this isolation probe for enhancement of leak testing sensitivity  to 1x10

-10
 mbar.l/sec. for 

circular weld joints of pressurized pipelines. 

 
2.0 Helium Leak Detector 

 
In the present work Helium Leak Detector ( HLD) French make-Pfiefer/ adixen model 192T has 
been used. The basic principle of helium leak detector is based on mass-spectrometer, which is 

kept under high vacuum of the order of 10
-5 

torr. Helium atoms entering in the mass-

spectrometer from the leak are first ionised by bombardment of electrons and the positive ions so 
created are accelerated by an electric field and the ions are seperated from each other depending 
on their mass, by application of magnetic  field over it. The helium ions follow a definite path. A 
slit is used to allow selectively only helium ions. These ions are collected at an electrometer tube, 

which generate a signal in milivolt range in proportion to leak rate. The signal is then suitably 

amplified and displayed on a digital LED display or can be coupled to data acquisition computer 
through RS-232 port provided in the helium leak detector. 
 
 

 
 

 
Fig-1       ASM-192T   Detector Operating Principle 

 

Figure-1 gives the layout of typical helium leak detector and schematic of mass-spectrometer 
tube. It consists of 2nos. of roughing pump each of 25 m

3
/hr. pumping capacity  and a 110 litre 



per second hybrid-turbo molecular pump. The detector has measurement range of 1x10
-11

 
to1x10

-1 
mbar.l/sec. of helium. Two standard permeation type calibrator namely internal and 

external calibrators do calibration of helium leak detector .In auto mode the detector calibrates 
itself using internal calibrator of 1x10-7 mbar.l/sec. and only if it is satisfactory gives green signal 

for further operations. For external calibration of helium leak detector a reference leak standard 
with leak rate in the range of 1x10

-8
 to 1x10

-9 
mbar.l/sec. may be used. 

 

3.0 Isolation Probe 
 

Isolation probe for helium leak testing of circular weld joint is made out of a stainless steel 4” 
schedule pipe ( O.D- Ø 114mm,I.D- Ø102.3 mm & 2” length) for helium leak testing of specific 
weld joints on 3” sch.40 pipes ( O.D-88.9 mm). On circular side of the probe a KF-40 coupling is 

welded for connecting probe to helium leak detector. It also consist of two circular plate of sizes 

OD-Ø160 mm x ID- Ø90 mm x 5 mm thickness, rubber “O’ ring (Size ID- Ø90 mm x OD- Ø 
110 mm) placed on both sides of the probe with the help of 6 nos of M10 x 100 mm length studs 
fitted with wing nuts on out side diameter of 3’ Sch.40 pipe. Surface finish of the probe and 
plates were maintained in the range 0.25 to 1.6 µm. Three dimensional sketch of isolation probe 

with section is shown in fig.2 below. 

 
 
 

 
 
 

Fig.2 

 
 

4.0 Leak Detection Procedure 
 

After preparing reasonable surface finish on 2” length on both side of circular weld joint 
isolation probe is brought above the weld joint, after placing rubber “O” ring circular plates on 
both sides of probe are tighten with the help of stud and wing nut. After full tightening of the 

wing nuts probe is connected to helium leak detector with the help of KF-40 coupling specially  

welded for this purpose and back ground is reading is noted. After recording the back ground 
reading of the weld joint pipe line is filled with helium gas for testing. 
 
 

 

 
 



 
5.0 Test Result 

 
A pipe weld joint of 3”sch.40 pipe was welded and tested using this isolation probe and by using  

sniffer method in the author’s laboratory. Following are the test result given in table-1. 
 

TABLE-1 
 

S .NO Reading using Isolation Probe with Vacuum 

Method   (mbar.l/S ec.) 

Reading with S niffer method 

(mbar.l//sec.) 

1 3.7X10
−10

 7 X10
−6

 
2 3.2X10

−10
 6 X10

−6
 

3 2.8X10
−10

 5 X10
−6

 

4 2.5X10−10 5X10−6 

5 2.0X10
−10

 5X10
−6

 

  
From the above results, it can be noticed that the sensitivity achieved by using the isolation 

device is four order higher compare to that of sniffer test. 
 

6.0 Conclusion 

 
As shown in the table above it indicates that by using sniffer method sensitivity of testing will be 

in the range of 10
-6

 mbar.l/sec. range while the same by the  developed isolation device in the 
range of 1x10

-10
mbar.l/sec. which is much better. This method will be highly useful for detection 

of very fine leaks and satisfy the designers requirements for helium leak testing in nuclear and 

chemical industries. 
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