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HANDBOOK

The purpose of this handbook is to support users – in-

dependent of his or her specific experience – with an 

informative but relatively brief reference work which is 

limited to technical aspects. Complementary background in-

formation is summarised here, which would go beyond the 

scope of a product catalogue and lead to confusion there. 

The handbook’s expertise is based on long-term technical 

experience which we gained in-house. At the same time it 

describes a selection of  technological-scientific principles, 

formulas, and tables which are universally valid.
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BASIC DEFINITIONS AND AREAS OF APPLICATION

This catalogue focuses almost exclusively on spring contact 

probes. This group of electrical connecting element differs 

substantially from other interconnection components in 

electrics and electronics and therefore forms a unique sector 

in interconnection technology.

The most widely used coupling elements are (plug-in) 

connectors in countless styles. There are edge connectors, 

indirect connectors, connectors with or without mechanical 

locking and so on.

In connection technology a distinction is made between 

detachable, semi-detachable, and permanent connections. 

Each of these fields has its own distinct solutions and so the 

sector of spring loaded contact interconnections has its own 

range of applications within this seemingly endless world of 

interconnection.

The most evident feature of a spring contact – call it a 

pressure contact – is the fact that connection is made by 

simply pressing a spring loaded element against a rigid 

counterpart, as opposed to conventional connectors where 

one contact element is inserted into its mating counterpart.

As everything in real life, this has its advantages and disad-

vantages which we will be briefly outline here: 

This contact style plays off its benefits when it’s all about a 

short-term connection which must be easily detachable wit-

hout applying any force. Application number one for spring 

contact probes is test engineering. A device or assembly to 

be tested will be probed by spring contacts to connect it 

with external test equipment. After the test has finished, the 

device or assembly will simply be “released”.

Another example where spring contact can be advantage-

ously used can be studied at the power supply “terminal” 

of a renowned manufacturer’s laptop computers: contacts 

aren’t plugged-in but docked via magnetic retention force. 

The spring loaded contacts of the male plug (it isn’t exactly 

a plug) do partner with contact pads at the laptop: the 

battery gets recharged. If someone pulls at the cable, the 

connection is detached before any harm could arise.

Docking stations are a preferred application for these smart 

products. Whenever the subject matter is to close the con-

tact without the need of accurate targeting, this solution is 

superior to every other interconnection technique. Whether 

it is about charge current for batteries or signal transmission 

– the spring contact populated docking station is easily built 

and will perform its function over a long period of time.

But there are also disadvantages compared with the con-

ventional connector which we don’t want to sweep under 

the rug.

If it is all about permanent and un-interrupted connection, 

the connector will win the match, as it is simpler, more reli-

able and less expensive to manufacture. As connector con-

tacts are normally made of massive copper alloy, connectors 

typically can carry higher current loads. But: In many cases 

both solutions are on a par. And – with a smiling satisfac-

tion – we observe that connector manufacturers are testing 

their products using spring contact probes. Again, the prize 

goes to our small spring loaded ones ...
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STANDARD DESIGN WITH SIDE ROLL-CRIMPING AND 

FRONT ROLL-CRIMPING (FLANGING)  

Scope: Standard contacts, normal ICT/FCT probes, applica-

tions with low current loading.

With the exception of only a few construction types, a spring 

contact probe consists of three components: a barrel (also 

called guide tube), a spiral-shaped pressure spring, and a 

plunger. The three parts are undetachably assembled by ap-

plying special rolling/crimping methods. The plunger, how-

ever, can travel a certain amount in longitudinal direction. 

In this assembly the pressure spring is biased with the result 

that the complete spring probe has a preload-force in its un-

actuated condition. The rated force of the spring contact will 

be achieved at the nominal travel which is reached after two 

thirds of the maximum possible plunger travel. The nominal 

travel is chosen to suit the design of the test adapter where 

the probe will be inserted. The last decades brought up sort 

of standards which are considered by the vast majority of 

international manufacturers. If one takes a closer look at 

spring contact probes of various series, certain differences 

are obvious from the external appearance: 

Some series show a creasing or necking slightly above the 

mid position of the barrel, some feature an inward roll up 

flanging at the top of the barrel. These differences stem 

from the two mainly used crimping methods for assembling 

the probes. Depending on whether the plunger has one or 

two guiding cylinder sections, that crimping is positioned 

alongside or at the top. We call it front rolling or side rol-

ling. When side rolling is used, the plunger has two guiding 

shafts with a constricted zone in between which defines the 

length of the total spring travel. This design occupies more 

space inside of the spring contact, so there is less room left 

for the spiral spring. The maximum spring force therefore is 

always smaller, compared with the front-rolled design with 

identical outer dimensions. The front-rolled spring contact 

probe has only one guiding cylinder inside. Its plunger shaft, 

the springy part which protrudes from the barrel is thinner 

than the shaft of the side-rolled type. But higher forces can 

be achieved without increasing the housing. Both const-

ruction principles have a certain influence on the pointing 

accuracy of the contact tip. Details see chapter 7 of this 

Handbook.

THE BIAS-PLUNGER

Scope: Charging contacts for constant current loading, 

measurement contacts which require constantly low resis-

tance.

For the aforementioned standard design it is easily under-

stood that a sufficient air gap between plunger and barrel is 

required to ensure smooth travel of the plunger. Comparing 

this principle with a conventional combustion engine, this 

would mean cylinder with piston – but without piston ring.

Under certain circumstances this small air gap could cause 

the pressure force between plunger and barrel to fall under 

the minimum value which is required to build up an opti-

mum low-resistance contact. As a result, the spring contact 

probe could show discontinuities in the resistance value.

The so called bias plunger creates clear improvements in 

this respect. The term “bias” is used in the sense of tilted 

plunger bottom. The bottom of the plunger which faces 

the spiral spring is neither rectangular  flat, nor tapered, 

but tilted. The spring hits the tilted surface and pushes the 

plunger aside with a small force which leads to an excellent 

contact with the barrel. This design is somewhat more com-

plex and thus more expensive to manufacture.

THE BIAS-BALL-DESIGN

Scope: Battery contacts for application with high vibration 

and current loading.

To improve the effect of bias plunger even further, a ball is 

inserted between spring and plunger bottom. Ball and plun-

ger form an ideal contact bridge between current carrying 

plunger and barrel. As the (correctly sized) ball is rolling 

along the travel during actuation it has a very low wear 

throughout the spring contact service life.

THE TUBULAR PLUNGER 

Scope: Short design, board-to-board-connection, SMD style 

battery contacts.

The probe designs described so far come to their limit when 

the total length of the contact probe should be as small as 

possible. The plunger guide shaft inside the barrel requires 

a certain minimum length. Perhaps a ball is added for 

optimised design. Then there doesn’t remain enough space 

for the spiral spring. A tubular plunger that takes up part of 

the spring provides a solution here. Specialized shape and 

position of the hole in the plunger can produce an effect 

similar to the bias plunger style. 

THE SPLIT-PLUNGER

Scope: High-current contacts with relative long stroke, test 

solutions for the automotive sector.

The plunger is split into two pieces. Not with a lateral, but 

an inclined cut. The two plunger halves contact via the in-

WORKING PRINCIPLES

2. DESIGN TYPES AND

© FIXTEST GmbH  |  T +49 (0) 77 33.50 56-0  |  www.fixtest.de
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clined cut surfaces and are biased towards the barrel by the 

spring pressure. The principle is similar to the bias ball type, 

but even more effective as the contacting areas between 

plunger halves and barrel are much larger here. However, 

also much friction is generated, so a precise balancing bet-

ween inclination angle and spring force must be met.

THE PASS-THROUGH-PLUNGER

Scope: Probing with the least possible and constant contact 

resistance and/or high continuous current load, also for 

small sized designs.

Contrary to all other designs where the plunger ends inside 

the contact probe sitting on the spring, this design features 

a plunger that reaches all through the spiral spring and 

sticks out at the bottom end of the probe. A highly flexible 

stranded wire will be plugged or soldered to that end to 

provide the connection.

As the electric current flows only through a massive conduc-

tor, mostly made of copper alloy, this construction provides 

constantly low and easily calculable resistance. Only (small) 

disadvantage: during agitation of the probe the plunger rod 

is also moved – including the connected wire.

EXTERNALLY ARRANGED SPIRAL SPRING

Scope: Probing of high continuous current loading, short 

design.

Similarly to the design described in chapter 2.6, the signal 

is directly connected to the spring loaded plunger. As a 

consequence, no current flows through the housing and/or 

the spring. With this design the spring is externally put over 

the guiding shaft of the plunger. This optimises service life 

of the spring and allows for slightly increased spring force 

due to a larger spring diameter compared with an internally 

assembled spring.
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IMPERIALLY SIZED TEST PROBES

Grid spacing (pitch) in printed circuit board design – and 

therefore also in test engineering – is widely dominated by 

the inch based imperial measurement unit. Almost all semi-

conductor devices feature pitch values of 100 mils, 50 mils, 

20 mils, etc. And the entire board industry is talking about 

100 mil pitch or fractions of it. Irrespective of the fact that 

– besides the United States – meanwhile only Myanmar and 

Liberia are using the imperial measurement system (inches, 

feet, yards, miles), this standard will still dominate the world 

of electronics for a very long time.

So US manufacturers have developed sizes for contact series 

which are oriented towards common standard sizes of drills 

and other tools in the United States. Many of these designs 

have been globally introduced and adopted. Nevertheless, 

the metrically thinking world faces certain difficulties when 

it comes to purchasing articles with partly unusual sounding 

dimensions. Frequently, data sheets of our American 

competitors indicate dimensions like “drill size #50”. The 

average European will at first only shrug his or her shoulder. 

Inch based dimensions can be easily converted. But what on 

earth is a “drill bit #50”? 

Every America expert has the answer: in the days of massive 

immigration to the United States – also known as the time 

of economic miracle – countless people from different coun-

tries speaking different languages found jobs in America’s 

factories as semiskilled workers. Communication problems 

were a daily business, the error rate increased. Pretty soon 

each area of tools and working materials got its own naming 

system. Drill bits, e.g. simply have been identified using 

numbers and not – as is usual in Europe – by their exact 

size. These numbers  (“gauges”) provided a unique identi-

fication and have been understood by everybody. So e.g. 

a drill #50 is a drill bit with a diameter of .070 in (1.778 

mm). Stating “#50” in a work instruction was much easier 

to handle. Similar gauging systems can be found for cables 

and wires which are simply numbered according to the AWG 

system (American Wire Gauge). The “metrical world” again 

prefers to indicate the actual cross-sectional area throug-

hout its standards. But now back to spring contact probes ...

Due to the above mentioned definition of drill bits by their 

gauge numbers (let’s stick to #50 to continue the story), 

bit #50 will produce holes of approx. 1.778 mm. Well, not 

exactly 1.778 mm. Depending on used material, machine 

speed, machine type and quality, wear of the drill bit and 

some other factors, the resulting hole will vary between 

1.735 and 1.782 mm. And that is too much allowance for 

a press fit. What’s more, the receptacle itself has a certain 

diameter tolerance which has not yet been taken up. 

Ingenious inventors in the United States decades ago found 

a smart solution and provided the receptacle with a bulge 

called “press ring”. That press ring provided the necessary 

tolerance counterbalance required for the insertion of the re-

ceptacle into the drilled base plate. Additionally, the press-in 

insertion depth can be varied within a relatively large range 

and thus provides a certain flexibility in selecting plate 

depth and concept of fixture construction.

Based on that principle decades of further development 

brought up spring contact probes and receptacles of diffe-

rent sizes that all shared a large similarity with each other:

•	 The	receptacle	features	one	or	more	press	rings

•	 The	spring	contact	probe	has	an	overall	cylindrical		 	

 housing, i.e. no collar or other limit

•	 When	the	contact	probe	is	inserted	into	the	receptacle,	it		

 slides down to the ground of the receptacle

Only a few exceptions prove the rule. What are the main 

differences compared with metric designs?

© FIXTEST GmbH  |  T +49 (0) 77 33.50 56-0  |  www.fixtest.de

H
A

N
D

BO
O

K 

IM
PE

R
IA

L 
A

N
D

 M
ET

R
IC

 P
R

O
BE

S

AND METRIC SIZED PROBES

3. DIFFERENCES BETWEEN INCH

3.1



159

H
A

N
D

BO
O

K 

IM
PE

R
IA

L 
A

N
D

 M
ET

R
IC

 P
R

O
BE

S

METRIC TEST PROBES

The basic functional principle of metric and imperial probes 

is identical for both types:

The receptacle is solidly attached and wired and stays 

unchanged – even if spring probes are replaced. The spring 

contact probe consists of a barrel as housing, a pressure 

spring and the contacting plunger. The metric world doesn’t 

know about “drill bit no. 50”, and even the dimension of 

1.778 mm would pose us problems and provoke questions 

like: “why not 1.78 mm, or better 1.80 mm, or 2.00 mm at 

best?” And that was exactly what happened then. While in 

the United States several manufacturers supplied the gro-

wing market with the usual styles, at the same time a diffe-

rent system developed in Europe which was based on metric 

standards. To be precise, it’s not perfectly correct to speak 

of a “metric contact”. It is rather a “spring contact probe for 

metric installation standards.” It doesn’t matter, whether the 

pitch reads 2.50 mm or 2.54 mm (the aforementioned 100 

mils US standard). As long as the probe fits and the clea-

rance between contacts is sufficient to prevent shorts, the 

exact pitch doesn’t matter at all. For the sake of simplicity 

we will stick to the term “metric test contacts”. Let’s have a 

closer look: First obvious difference: Instead of a press ring 

the receptacle features a limit collar at its top end. Clear 

statement: The receptacle shall be completely pressed-in 

to its limit collar. The spring contact also features a collar. 

Again: Insert the probe into the receptacle to its limit collar. 

Hence the mounting height of the contact tip above the 

base plate is exactly defined. Okay, but the imperial system 

from the American colleagues shows that practical installa-

tion flexibility in defining the resulting height. How does it 

work here? It’s that simple: The spring contacts optionally 

feature different collar heights, and additional spacer tubes 

are available, typically in incremental steps of 1 mm. And 

there are several series which have the same diameter but 

differ in length and travel. So height adjustments are accom-

plished easily and reliably.

 

Receptacles with Press Rings

Designs with more than one press ring improve the 

alignment of the receptacle in the drilled hole.

Receptacles with Press Rings

Press rings allow for variable insertion heights. They 

can, however, be used to provide a fixed insertion limit 

(stop ring).
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EFFECTS ON THE APPLICATION, EXAMPLES OF 

APPLICATION

Having briefly introduced both “worlds” including their his-

tories, we will proceed to a comparison of advantages and 

disadvantages of both “counterparties”.  In fact, they aren’t 

exactly counterparties, but complement each other.

1. The receptacle with press ring shows higher flexibility  

 during insertion but suffers from two disadvantages:

a) Over time, after many agitations it may slide down a bit in 

 the drilled hole. Installation height changes and the  

 adapter may lose its function.

b) The diameter of the drilled hole must be slightly larger 

 than the outer diameter of the receptacle. The receptacle 

 is finally fixated by the press ring. That way a tiny little  

 wobbling may arise and at the tip of the inserted spring  

 probe – after a lever arm length of 10 to 16 millimetres –  

 it would show up clearly visible as an offset from the 

 centre axis amounting to several tenths of a millimetre.  

 In other words: The pointing accuracy of the probe is  

 questioned.

2. Receptacles arranged in a pitch of 100 mils (2.54 mm)  

 could use drill diameters in excess of 1.78 mm without  

 running the risk of generating shorts with adjacent pins.  

 Indeed, the diameter of the drilled hole for the metric  

 type receptacle is 14 percent larger compared with the  

 imperial standard type. And the difference for spring  

 probes reaches 20 percent. For current carrying contacts  

 that difference is substantial (larger cross section) and for  

 mechanical stability the distinction is equally obvious:  

 The plunger of a 100 mils imperial standard pin has a  

 diameter of approx. 1.0 mm. The comparable metric type  

 features a diameter of 1.34 mm. The larger diameter of 

 the barrel not only allows for stronger and more durable  

 pressure springs. It is much more difficult for lateral forces 

 to break a 1.34 mm plunger instead of a 1.0 mm type.

3. By the way, when breakage is discussed – and breakage  

 can’t be avoided with certainty – another small but subtle  

 difference comes up: Whereas the remaining part of a 

 broken imperial-type contact sits deep inside the  

 receptacle and is hard to remove (cork-screw principle,  

 but only applicable with 1 mm diameter types) you can  

 easily grip the collar of a metric contact barrel and pull it  

 out using a pair of small tweezers or pliers.

4. The metric receptacle requires very precise drilling as it  

 has no press ring to compensate for tolerances. However,  

 we have added so called “press-fit zones” to our standard  

 receptacles S 30.00-xx and S 50.00-xx. The press-fit zone  

 is an area with 6 to 7 millimetres in length below the 

 limit collar which shows higher flexibility than the  

 remaining cylindrical part of the receptacle. Particularly 

 when hard FR4 base plates are used, this solution can  

 demonstrate its strengths. You can safely use a 2.0 mm  

 standard drill bit – the receptacle will perfectly fit. Some  

 products on the market require special sizes of 2.01 or  

 2.02 mm diameter drills. Purchase is unnecessarily  

 hampered.

If you now got the impression that we – for any reason – 

have favourably described metrical types compared with 

the imperial types: this is deceptive. We are not obliged to 

any system. It is just an objective description of things as 

they are. Finally, you decide which system to use for your 

application.

 AND METRIC SIZED PROBES

3. DIFFERENCES BETWEEN INCH

3.3
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Based on the remaining margin between receptacle 

and carrier plate for receptacles with press rings, slight 

inclinations can adversely affect the pointing accuracy 

of the spring probe.

Metric receptacles feature a fixed limit collar. Different 

height positions of the collar provide for variable 

installation height values.

Press-fit zones below the collar enable a secure fit in 

the drilled hole.
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THE BARREL (HOUSING TUBE)

As already described in chapter 2.1, a standard spring 

contact probe uses a barrel as housing for spring and plun-

ger. This is not to be confused with the receptacle (German 

technical terms “Stifthülse” (=barrel) and “Steckhülse” 

(=receptacle) sound similar) which holds the entire spring 

contact probe and facilitates its replacement. The barrel 

guides plunger and spring and therefore its inside wall 

should be as smooth as possible. As aforementioned, there 

are designs with/without collar, barrels with open bottom 

end for pass-through-plungers and some specialty types.

Depending on production lot size and some technical 

preconditions, barrels are preferably manufactured using a 

deep-drawing process. A plate-shaped platelet is punched 

out of a sheet metal or a foil strip. In several consecutive 

steps it is reshaped into a tubular form. This method creates 

parts which are characterised by extra smooth surfaces and 

high stiffness and elasticity – even with very thin wall thick-

ness. Typical raw material is nickelsilver (a silver-white glossy 

copper-nickel-zinc-alloy, also called Alpacca). CuBe (copper-

beryllium alloy) or special bronze alloys are also used. Due 

to relatively high tooling expenditures for deep-drawing this 

production process is only suitable for standard series in 

relative high volume. Most of our deep-drawn parts use a 

nickel silver alloy which is very corrosion-resistant. Therefore 

it can be used without any further gold plating (resource-

preserving economy variants). Moreover, the oxide of nickel 

silver is electrically conductive so it is ideally suitable for 

contacting elements.

Barrels with limiting collar or only very small production 

lots (custom made types or battery contacts) are machined, 

turned parts. Most common materials are nickel silver, brass, 

and certain bronze alloys – all in all again copper alloys. 

Due to machining, the surface quality is not as perfect as 

with deep-drawn parts. However, using latest technologies 

combined with the experience of our cutting machine ope-

rators, our quality results are almost equal to deep-drawn 

parts. The surface of barrels is normally galvanically gold 

plated over a nickel diffusion barrier. Silver plating is also 

common, especially in the case of high-current contacts.

THE PLUNGER

The plungers of the various spring contact probes are not 

only available in various shapes and sizes but also made 

of different materials. The combination is always carefully 

chosen to find the optimum compromise between electrical 

conductivity and mechanical strength. Both factors are 

equally important for practical applications.

Copper based materials like CuBe or brass are perfect suited 

for electrical contacts, especially when finally gold or silver 

plated. Concerning wear resistance, these materials quickly 

fall back behind steel types – especially when it comes to 

aggressive head shapes like tips, crowns, dagger styles and 

similar forms.

Therefore the simple rule of thumb perfectly works: 

•	 Aggressive	shapes:	made	of	steel

•	 Passive	shapes:	made	of	copper	alloy

The individual selection of the suitable alloy depends on 

further aspects like machinability, current-carrying capacity, 

and others. Steel types are manufactured from quality steel 

with a total organic carbon content of 1.0 percent weight 

per weight. After hardening and tempering the manuf-

actured parts show a Vickers hardness of approx. 600 to 

800 HV5. Especially sharp-edged and spiky shapes thereby 

obtain a long durability. To improve electrical characteristics 

of steel plungers, the surface must be optimally refined. 

Passive shapes like serrated heads, conical points with 90 

degrees, and even multipoint crown heads are machined 

from CuBe2  (Beryllium Copper) which can be thermally 

hardened. When hardened, copper beryllium alloys reach 

the highest hardness values of all copper alloys. Depending 

on the chosen hardening process, a hardness of 195 to 450 

HV will be obtained. Flat or round types, or concave female 

cones are mostly machined from brass or phosphor bronze. 

Typically, the electrical conductivity has priority as the me-

chanical load is relatively low. The surface finish is of parti-

cularly high importance for contacting plungers. Depending 

on the chosen raw material they are mostly nickel or gold 

plated. We use extra hard gold alloys which are accordingly 

long-lasting. In the area of high-current types – partly also 

for high voltage test probes – FIXTEST spring contact probes 

receive an additional dome, made of massive special silver 

alloy to counter spark erosion.

Other platings which are common in the test probe industry 

are electrolytic nickel, chem. nickel, rhodium, palladium, 

and palladium-cobalt. The layer build-up can be performed 

PROCESSES FOR SPRING PROBE

4. MATERIALS & PRODUCTION-

COMPONENTS
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COMPONENTS

in several steps creating a mix of different layers. Every 

manufacturer has his own experience and recipes.

THE SPRING

The pressure spring not only contributes its name to the 

spring contact probe. There are other aspects why it is of 

vital importance. The selection of the spring material defines 

the spring force of the contact probe, its service lifetime, 

its operational temperature range, its electrical resistance 

and many more parameters. It is the same story as with 

the plunger: material selection always is sort of compro-

mise. Different physical properties of various materials are 

competing. Strength and elasticity of spring steel allow for 

a maximum of spring force for a given size. However, spring 

steel can only be used up to a temperature of 120°C. And its 

conductivity is pretty bad. Surface coating with gold and/or 

silver improves conductivity, but from an electrical point of 

view, a steel spring always will stay behind a copper-berylli-

um alloy. Copper-beryllium is again back on stage and it can 

well be used to wind spiral springs. But from a mechanical, 

spring-force point of view, a copper-beryllium spring always 

will stay behind a steel spring. Copper-beryllium springs 

have an extended temperature range (up to approx. 200°C), 

compared with steel.

Stainless steel lies somewhere in between: strength and 

elasticity are higher compared with copper-beryllium, and 

lower compared with spring steel. Temperature range is 

higher than for both other competitors. Electrical properties, 

however, are pretty bad.

For very high temperatures special solutions are available: 

Springs made of rust-proof stainless steel 1.4571 withstand 

temperatures up to 300°C. And they are topped by Hasteloy 

C-4, withstanding temperatures up to 400°C.

Our decisive criterion: We check the planned operating tem-

perature range for the spring probe, and then we check the 

required pressure force. Finally we can select the optimum 

spring material.

For more information on temperature range see chapter 6.
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THE TIN-TO-GOLD AFFINITY

The so called RoHS directive is effective in the EU since 

2002. It prohibits the use of lead (and some other subs-

tances) as part of many composite materials, e.g. solder. 

Today, soldering with lead-free technology has been widely 

adopted. SnAg, SnCu, and SnAgCu alloys are used in various 

soldering technologies.

Regarding test engineering – and thus regarding the spring 

contact probe – the changeover from leaded solder for 

electronics to lead-free replacement alloys has been accom-

panied by striking negative effects on a smoothly running 

volume production. Service life of test probes in fixtures 

decreased enormously and the pseudo error rate virtually 

went through the roof. In other words: The first pass yield 

(FPY) heavily decreased. And that costs time and money and 

frays nerves.

At FIXTEST this highly problematic trend has quickly been 

given top priority and a R&D project was initiated. In a first 

step it was all about finding the exact root cause(s) for these 

phenomena. Due to our cooperation with a partner institute 

for nano technology we had analysis techniques and scien-

tific competence at hand which proved particularly useful 

for tackling the given task. By means of chemical force mi-

croscopy (CFM) a certain affinity between pure tin and gold 

has been verified. With each contacting cycle ultra-small 

tin particles had been pulled out of the solder sample and 

sticked to the gold surface.

The new tin-silver-copper solder alloys are much harder than 

previous leaded solder alloys. With increasing storage time 

after the soldering process the hardness is further incre-

asing. If e.g. a board test is run 48 hours after soldering, 

these solder joints are sort of “cured” and the tips of the test 

probes wear out much faster.

PROTECTION BY NANO-COATING

5. THE IMPACT OF CONTAMINATIONS,
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PROTECTION BY NANO-COATING
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EFFECTS ON THE APPLICATION

In the second step an innovative new nano process tech-

nology has been used to develop our XXLonglife plating. 

This additional surface coating on top of the gold can be 

used in a broad range of contact applications. It prevents 

contact surfaces from contamination, mechanical wear 

and corrosion and thus inhibits loss of contact. All these 

improvements have been achieved while maintaining the 

electrical properties of the base material (e.g. Au). While 

uncoated gold clearly shows an adhesive interaction with 

lead-free tin, the XXLonglife-coated surface behaves in a to-

tally different manner: an even repulsive interaction with the 

lead-free solder can be observed. In daily practice this will 

achieve a massive increase in contact life-cycle-time and a 

long-term and trouble-free signal transmission – even when 

problematic lead-free surfaces with flux contaminations are 

contacted.

Pseudo-error rate decreases, the first pass yield is raised 

again to the desired level, and the entire test process runs 

smoothly. Due to cost reduction you will save ready cash. It’s 

really that simple!

Almost all FIXTEST contact products are optionally available 

with XXLonglife nano coating. Just add an “X” behind the 

first group of digits.  

E.g. 100.118.09.20 will become 100X.118.09.20.

5.2

HANDBOOK
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TEMPERATURE RANGE

Testing tasks in automotive industry or scientific research 

and similar applications sometimes require high and/or 

low temperatures throughout the run of the electrical test. 

Similar requirements apply for the burn-in test of semicon-

ductor devices where these devices are exposed to cycling 

temperatures of a climate cabinet for several days to obtain 

accelerated ageing. The user must answer the question whe-

ther the designated spring contact probes will maintain their 

functional capability under these extreme conditions.

In chapter 4.3 the topic has been briefly discussed: it’s the 

pressure spring which has the greatest influence on the 

available temperature range.

But it’s not only the absolute height of temperature, but 

also the time of exposure. Typically a test contact probe is 

exposed to cyclic loads. A cycle could, for example, sweep 

between room temperature and a raised temperature of 120 

°C with a cycle time of five minutes. In another application 

the contacts are continuously exposed to 155 °C for 120 

hours, followed by a four hour cooling phase at room tem-

perature and finally re-exposed to high temperature for 120 

hours in the climate chamber. The continuous exposure to 

high temperatures means particularly high stress for the con-

tacting elements as diffusion processes in plated surfaces 

are enhanced.

The following tables show typical standard ranges, depen-

ding on spring material. If you are looking for spring contact 

probes for special high-temperature applications, you should 

call us – we will be happy to advise you. Together we will 

find the optimum solution.

Temperature 
short-term Music wire Stainless 

steel CuBe

Min. - 55°C - 55°C - 55°C

Max. + 120°C + 250°C + 205°C

Temperature 
Constant Music wire Stainless 

steel CuBe

Min. - 55°C - 55°C - 55°C

Max. + 85°C + 180°C + 120°C

But our spring contact probes are fulfilling their duties far 

outside the nominal temperature limits of the tables. Let the 

case studies tell their stories:

Case study for low temperature application:  

Non-magnetic spring contacts in a hall-effect measuring 

head for measurements according to “Van der Pauw” 

method.  

Measurements are taken at a temperature of 5 K (-268.15°C 

or –450.67°F). Test setup: Contacts are closed at room 

temperature and the entire specimen holder is cooled down 

in the cryostat to its low target temperature. The tempera-

ture swing ∆T amounts to approx. 300 K. Throughout the 

entire test process the quality of contacting is maintained 

on a constant high level – even after a large number of 

measurement cycles.

Case study for high temperature application:   

Spring contact probes for burn-in test of semiconductor de-

vices, continuous temperature approx. 200°C for more than 

72 hours, continuously used in shift operations. All contacts 

perform flawlessly over many thousand test cycles. 

THE USE OF SPRING CONTACT PROBES

6. PHYSICAL CONSTRAINTS FOR 
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THE USE OF SPRING CONTACT PROBES
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NON-MAGNETIC VERSIONS 

Some testing tasks require highly non-magnetic behaviour 

of the used spring contacts. On request, we deliver designs 

whose parts are all made of non-magnetic CuBe and whose 

surface treatment is free of nickel.  

Our technical staff will be pleased to advise on availability of 

non-magnetic series and styles.

ROBUSTNESS AGAINST AGGRESSIVE MEDIA

We know areas of application, where the spring contact 

probe is completely immersed into aggressive liquid during 

the test procedure. In such cases it’s of vital importance to 

apply an absolutely pore-free surface coating on all parts. 

Our XXLonglife nano coating proved helpful here. Similar 

applications are found in mechanical engineering when e.g. 

tool changers are equipped with electrical contacts which 

come in contact with cooling lubricants. The self-cleaning 

effect of the XXLonglife coating keeps contact surfaces 

permanently free from contaminations.

MEASUREMENT OF INSULATION RESISTIVITY RE-

QUIRES CERAMICS INSTEAD OF FR4 (G10)

Spring contact probes are typically installed into carrier pla-

tes made of FR4 or similar materials. Measurement of very 

high impedance requires plate materials with an insulation 

resistance far higher than found in typical plastics. The 

widely adopted FR4 (Hgw 2372.1) e.g. features a resis-

tance between inserts (DIN 53482) of approx. 5x1010 Ω. 

Laminated fabric like Hgw 2083.5 features a resistance of 

107 Ω and special materials like PEEK or machinable glass 

ceramics, which we are processing in-house, feature a volu-

me resistivity of more than 1016 Ωcm at 20°C. If you need 

custom made contact carrier plates: we are at your disposal.

6.2

6.3

6.4

HANDBOOK
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A hot topic in discussions about the use of spring contact 

probes is the pointing accuracy or wobble. The subject 

is easily understood: A certain air gap or play is required 

between plunger and barrel to ensure the plunger’s axial 

movability. Depending on the extension height between con-

tact tip and base plate a certain axial displacement from the 

ideal centre point is possible. The longer the distance, the 

larger is the possible displacement. For longer contact de-

signs (e.g. for dual-level fixtures) this factor is more critical 

than for shorter standard series.

In the overall consideration some additional varia-

bles should be taken into account:

a) As is between plunger and barrel, there is an additional  

 air gap between spring contact probe and receptacle.

b) The drilled hole where the receptacle will be mounted  

 adds its own tolerances (position, deflection).

c) Positioning of the board assembly to be tested adds its  

 own tolerances.

d) The board assembly itself adds its production tolerances.

e) The fixture’s mechanical guide which aligns board and  

 test probes adds its own tolerances.

Considered as a whole, it is the sum of many individual 

sources of potential error which finally decides whether the 

test tip will hit its target – or not.  It is advisable to keep 

each source of tolerance from the list at its minimum. The in-

stant of hitting the test pad is of decisive importance for the 

spring contact probe, as subsequent displacements are not 

to be expected, once the tip has hit its target. The structural 

design is the crucial factor in determining how precisely the 

tip is aligned with its central axis. How we meet the goal is 

invisible for the user’s naked eye. But you can rest assured, 

that all our experience from nearly 30 years in the business 

will be used to the full. By the way, we don’t consider gra-

phically presented diagrams on pointing accuracy particu-

larly useful, as they only show laboratory results which have 

been achieved far away from practical use.

RECOMMENDATIONS FOR BOARD LAYOUT (DESIGN 

RULES) | MINIMUM SIZE FOR TEST PADS

Derived from the brief outlines above, we recommend to 

design test pads as filled circles with a diameter of ≥ 0.8 

mm. This value is built upon today’s typical tolerances in 

fixture construction and receptacle installation, provided sys-

tem and workmanship are delivered  by experienced expert 

companies.

 

OPTIONAL AUXILIARIES LIKE ADDITIONAL GUIDE 

PLATES

There are additional means for very small test pads and/or 

pitches, to increase pointing accuracy. Let’s look for example 

at probing a flat flex cable (FFC) with a centre-pitch of 0.5 

mm. For such applications we advise to use either very short  

contact series, or to guide the plungers of longer types using 

an additional guide plate. That way even pad sizes of only 

0.3 mm in diameter can be safely hit.

THE RIGID-PIN FIXTURE AND ITS  

ADVANTAGES/DISADVANTAGES

Some fixture assemblers prefer so-called “rigid-pin fixtures” 

for pitches of 0.8 mm and smaller. As the naming suggests, 

the contact to the device under test is not established by 

spring contact probes, but by rigid, slim needles – basically 

wire sections, made of spring steel or copper alloys. These 

rigid pins are guided through a sandwich-like stack of guide 

plates. By means of inclination, the small fine-pitch grid 

of the device under test is expanded in several steps into 

a larger grid-field where normal spring contact probes of 

standard size are assembled. The “art” of creating such a 

fine-pitch adapter lies mainly in the software-aided planning 

of the different guide layers.

The advantage of high spring forces despite the smallish 

pitch is emphasized, as the source of spring force are stan-

dard spring contact probes for 2.54 mm pitch.

AND WOBBLE

7. POINTING ACCURACY
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But there are clear disadvantages too:  

a) The entire design of the fixture becomes complex and 

 costly through the multi-level stack of guide plates. 

b) Overall height of the fixture is relatively large.

c) From an electrical point of view, there are additional  

 interconnections added to the circuit.

d) The overall wiring length is considerably increased.

 

The availability of a comprehensive range of fine-pitch 

spring probes often makes the costly design of rigid-pin 

fixtures superfluous. In most cases, the test points for 

fine-pitch contacting tasks are optimally implemented 

as gold-plated and clean contact surfaces. High spring 

forces are not required. Quite the contrary: Often they are 

undesirable when contact areas are used as bonding pads 

in a later process step (and bonding pads must not show 

any indentations from test probing). When used in a climate 

chamber – irrespective of high or low temperature – the 

rigid-pin fixture may impose disadvantages due to its bulky 

construction. But, for sure, there are areas of application, 

where this contacting technology justifies its existence. 

Concerning pointing accuracy, the rigid-pin fixture is clearly 

in the green range, as a precisely drilled guide plate directs 

the contact probe perfectly onto the test pad – similar to the 

descriptions of chapter 7.2.

HANDBOOK

Pointing Accuracy

The spring presses the plunger against the conical 

closing flange. The plunger is automatically centrically 

aligned. After release of a previously applied lateral 

force, the plunger or probe tip will re-align.
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Almost every manufacturer of spring contact probes is tack-

ling this subject in form of graphically represented diagrams 

and series-specific specification of typical lifetime cycles. 

And quite often you can read numbers of “one million” and 

more. Talking to real users which use spring contact probes 

(irrespective of its brand) in their test department, you will 

get another picture. Statements vary from 10,000 up to 

100,000 cycles. Higher numbers we have heard rarest.

The same story as in chapter 7 - pointing accuracy? Labora-

tory tests and practical usage will differ widely. Where does 

it come from? 

The standard endurance test which is performed by all 

manufacturers (including ourselves) according to the same 

basic principle, is run on a test rig: Within a short period 

of time a group of spring contacts are cyclically actuated 

to the point of the nominal travel. To run a measurement 

series with one million strokes within reasonable time you 

must perform a cycle frequency of 1 to 5 Hz. After certain 

intervals spring force and resistivity of each contact are 

determined and filed. Finally a diagram is calculated based 

on these measurement values.

As opposed to real life applications in a test adapter, the 

environment is perfectly clean – typical laboratory environ-

ment. Stresses like e.g. in a vacuum fixture are non-existent 

there. The entire measurement series is done within a few 

days – influences from oxidation or similar phenomena don’t 

occur. Test duration is too short for that. There is no current 

loading during load cycling. It’s a pure mechanical testing. 

In practice, however, we get an all different picture.

We also run that endurance test, of course. And it gives us 

valuable findings. But we will never make the results of that 

test part of our technical product data. In our opinion, that 

figure is not of any serious meaningfulness.

If test engineering is your business and you are managing 

e.g. vacuum powered test fixtures for in-circuit test, you 

can presume a service life of approx. 40,000 to 50,000 

load cycles. Of course, spring contacts work far longer, but 

after having performed up to that magnitude the reliability 

of many products decreases and (pseudo-) faults in the test 

process start to increase. These figures are valid irrespective 

of the probe manufacturer. We have gathered this informa-

tion in many discussions with users from all different indust-

ries. Naturally there are outliers – upwards and downwards. 

There are simply to many influencing factors that differ in 

each production facility.

If your applications stem from interconnection technology 

(we’re talking about battery probes here), you will face a 

similar situation. Depending on the type of use there are 

influencing factors which will cause clear differences for the 

expected service life.

Some examples: 

•	 Field	of	use:	medical	practice:	Frequent	cleaning	using	

disinfectants impacts the probe’s surface

•	 Field	of	use:	vehicle	technology:	Vibrations,	environmen-

tal impacts like humidity, temperature, ... 

Conclusion: We need some information details of your 

planned application. Then – based on experience – we can 

name you the expected order of magnitude. We believe that 

it is inappropriate to publish global figures on load service 

life in a catalogue.

THE EFFECT OF XXLONGLIFE COATING – SOME CASE 

STUDIES

In cooperation with research scientists FIXTEST has develo-

ped the nano coating XXLonglife which offers substantial 

benefits in the area of test engineering. Case studies will 

shed some light on it.

a) Test division for household appliances

 Our customer operates many ICT and FCT test systems for  

 a great variety of household appliances. In “ancient” pre- 

 RoHS times, when the world used leaded solder alloys,  

 test contact probes had to be replaced after approx.  

 40,000 load cycles to ensure trouble-free operations.  

SPRING CONTACT PROBES

8. SERVICE LIFETIME OF 
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 After conversion to lead-free solder the first failures  

 occurred after some several hundred load cycles: contact  

 malfunctions due to adherent particles on the test probes.

 Operation became extremely burdening. After the  

 introduction of XXLonglife coated probes volume testing  

 turned back to smooth operation. Percentage of false calls 

 went down to zero. Today, the same plant produces with  

 lead-free solder and the XXLonglife coated spring contact  

 probes are replaced after 100,000 load cycles.

b) Automotive electronics  

 One of the largest supplier of automotive electronics tests  

 its vehicle electronics modules by contacting the pins of 

 the interface connector. Frequently occurring trouble  

 during volume production due to contact malfunction  

 caused the user to perform a detailed analysis of the root 

 cause. It turned out that production residues from the  

 connector pins contaminated the heads of the spring  

 contact probes. In the context of a suggestion for   

 improvement, our XXLonglife coated contacts have been  

 tested. Results: Service life improved more than 200%, 

 false alarms have been reduced, and as a consequence:  

 first-pass-yield went up.

Service life isn’t just a question of mechanical survival, the 

time when the spring will break or the plunger will massively 

wear out. It is rather a question of the number of load cycles 

which a probe can perform without failing the required 

electrical and mechanical parameters. The XXLonglife nano 

coating can tremendously extend that period. Users report 

between 200 and 400 percent service life compared with the 

initial value without XXLonglife coating.

PERFECT CARE AND MAINTENANCE WITH CAIG 

PRODUCTS

Proper care and maintenance improve operation and extend 

the service life of every technical product. Of course that is 

also true for spring contact probes. But also this old rule 

applies: Well-intentioned does not always mean good. In 

other words: using the wrong care product could, under cer-

tain circumstances, do more harm than good. We therefore 

recommend cautiousness. 

For many years now, we have been using only the proven 

substances from CAIG Laboratories (USA). These products do 

not only clean, but significantly improve the quality of even 

new contacts. The operational principle is discussed in chap-

ter 9.2 (see “constriction resistance”). CAIG’s DeoxIT Gold 

backfills any unevenness of the contact surface and thus 

increases the active surface area. The quality of the contact 

surface is sustainably improved, oxidation is prevented.

In normal, heavy duty industrial application for volume pro-

duction of electronic assemblies you can expect, as a rule of 

thumb, a life-cycle-time of 15,000 to 40,000 touch-downs. 

We define the life-cycle-time with the period in which all 

contacts completely meet their mission without a significant 

failure or repeated malfunctions.

The whole thing becomes nerve-wracking for the respon-

sible test technician, when outliers, single contacts within 

a group, suddenly show malfunctions. And if then only the 

“wicked  individuals“ will be replaced, the story will turn 

into a “detective story”. After a short time and some indi-

vidual replacements the test system does no longer exhibit 

a homogeneous, comprehensible performance. No one can 

say, which needles have been replaced and which have not. 

It’s not so hard to predict that the contact failures in that 

fixture will occur at ever shorter intervals – though it has 

been “maintained” several times! Naturally, it is forgotten 

to mention that during each of these maintenance activities 

only a few needles have been replaced.
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To avoid such a mess we recommend to regularly maintain 

every test fixture. Therefore it would be advantageous if 

the fixture had a stroke counter that indicates the actual 

count. After 5,000 to 10,000 load cycles you should clean 

the fixture according to method a) or b). Cleaning method c) 

can be useful now and then, depending on the findings of a 

brief visual inspection. After 40,000 to 50,000 load cycles at 

the latest you should replace all needles. When you replace 

the needles, do if for the entire fixture! Sole exception: 

When a needle has been damaged, bent or broken due to 

external impact. Then replace just that needle.

Hint: Keep a maintenance log book. Inside the fixture 

housing you will typically find enough room to store such a 

list. Enter all performed maintenance work including date 

and stroke counter reading. That way you will average out 

the service life of the probes as the operating conditions will 

vary only little. Initially advised intervals can be more and 

more converted into precise figures. 

FOR BASIC CLEANING WE RECOMMEND THE FOL-

LOWING PROCEDURE:

a) Method with the removal of all probes from the  

 fixture 

 Remove the contacts to be cleaned and spread them on 

 a lint-free cotton cloth. For contamination caused by  

 flux residues spray the contacts using CaiKleen TRP, allow  

 to soak for 15 minutes, dry using the cotton cloth. Spray  

 the contacts using DeoxIT D5, use it economically. Allow  

 to soak for 10 minutes and then cover the entire contact  

 area with a second cloth. Gently press the cloth onto the  

 needles. Remove the cloth. Again spray the needles using  

 ProGold (for “good as new” condition of the contacts) or  

 DeoxIT D100 (for more used contacts). Again, use the  

 spray agent economically. Remove excess agent with the  

 cleaning tissue. Re-install contacts.

b) Method avoiding probe removal  

 If method a) is not possible or too time-consuming you 

 can apply the following method: Remove the mounting 

 plate with the board positioning pins and put it aside.  

 Make an auxiliary rack from wooden blocks or similar  

 parts which allows for putting the adapter aside with the  

 probes directed downwards. Put a cloth underneath  

 which later will absorb dripping solvent. Now use DeoxIT  

 D5S-6 and thoroughly spray all needles from downside,  

 allow for dripping of excess solvent. Wait for approx. 10  

 minutes.  Again spray the needles using ProGold G5S-6  

 (for “good as new” condition of the contacts) or DeoxIT  

 D100S-2  (for more used contacts). Allow for additional  

 10 minutes for dripping. Now you are ready. If the contact  

 heads are heavily contaminated with flux residues, you  

 should – first of all – clean the probes with CaiKleen 41  

 (fast-evaporating, short soak time) or CaiKleen TRP  

 (slowly evaporating, longer soak time and therefore more  

 thoroughly cleaning). Apply the same procedure as  

 described above. Finally spray the probes with DeoxIT  

 D100S-2. The overhead method prevents contaminated  

 liquid from getting into the inside of the spring contacts.

c) Removal of coarse dirt from serrated heads and  

 crowns

 We have tested the procedure with good results and  

 recommend it therefore: Take a NANOTEK BRUSH to  

 carefully remove the contamination manually. The brush- 

 like tool features bristles of finest metal wires (optionally  

 made of stainless steel or brass). Due to their fine  

 structure they clean the surface but don’t damage it.  

 Nevertheless, be careful and apply only very little force.  

 Detached dirt particles are preferably vacuumed. As a  

 next step clean the probes using method a) or b).

SPRING CONTACT PROBES

8. SERVICE LIFETIME OF 
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Depending on size, form, material, and surface finish, spring 

contact probes show highly differing resistance values. The 

typical value for each product is listed on its data sheet. This 

value shall not be regarded as a warranted property. It is 

only a value which is typically found for a particular series 

when we regularly perform quality tests.

It is highly dependent on the path(s) which the current 

flows along on its way through the spring contact. Normally 

there’s a parallel connection of two current paths: one with 

a lower, and one with a higher resistance. The majority 

of the current flows from the contacting plunger via the 

housing (barrel) to the receptacle and finally into the 

connected wire. A very small percentage of the current (less 

than 5 percent) is propagated through the spiral pressure 

spring.

The resistance values in the catalogue are based on Kelvin 

measurement. Theoretically the total resistance of a spring 

contact probe consists of the individual resistances of its 

parts, plus the transition resistances of the effective contact 

areas between the parts.

COMPONENTS OF A PROBE

A typical probe plunger has an inherent resistance of 

approx. 1 to 2 milliohms. A typical barrel, e.g. from a 100 

mil standard pin, takes approximately 6-8 milliohms on the 

dosplay of the meter. And the spring - for example made 

of music wire - outweighs the other parts with 1 to 2 Ω. 

Finally, the receptacle is of low resistance. Typical values 

range from 5 to 10 mΩ.

CONSTRICTION AND CONTAMINATION RESISTANCE 

Between plunger and barrel and between pin housing (=bar-

rel) and receptacle there is a certain guide clearance or side-

play which electrically means extra transition resistance. This 

transition resistance is composed of contact resistances and 

the resistance of contamination substances. The contact re-

sistance is the resistance of each individual contact surface. 

It is comprised of constriction resistance and contamination 

resistance. The constriction resistance arises from microsco-

pic unevenness of a contact surface. The actual effective 

contact area decreases and the current flow is constricted. 

The constriction resistance depends on the resistivity of the 

used material, surface unevenness (caused by e.g. friction, 

wear etc.) and the number of effective contact surfaces. 

Through oxidation and corrosion the contact surfaces build 

up a contamination layer which increases the resistance. To 

prevent it the surfaces are normally coated with precious 

metal – in our case mostly gold.

THE TOTAL RESISTANCE  

We don’t want to present a formulary here – there are plen-

ty of them available. We better stick to practical values. The 

overall view yields the following  typical values:

a) A standard 100 mils test probe, e.g. series 30, 40, or  

 100, has a total resistance of the spring contact of 20 to  

 40 milliohms. Installed into the associated receptacle, this  

 might increase to a total of 50 to 60 milliohms.

b) A tiny little fine-pitch contact probe with a very small  

 cross-section can show a resistance of up to 100 to 150  

 milliohms.

c) A typical battery contact – of very short length but incre 

 ased in diameter – has a very low resistance, depending  

 on design and spring force. Some designs of our portfolio,  

 due to their inner construction, feature resistance values  

 of only 3 to 8 milliohms. Others are in the more „normal“  

 range as described in a) and show 40 to 50 milliohms.

SPRING CONTACT PROBES
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To facilitate the handling of spring probes within a test 

equipment, normally receptacles are used which take up the 

individual probes. This arrangement is particularly useful, 

as the spring contact probe is a wearing part and should be 

easily replaceable without detaching the wiring.

Nevertheless, the connection between receptacle and spring 

contact must be of high quality from an electrical point of 

view: the current must flow from the plunger via the pin 

housing  to the receptacle and finally into the termination 

wire.

HOW IS THE SPRING CONTACT PROBE BEING FIXED 

IN THE RECEPTACLE?

The following methods are used to hold the spring contact 

probe tight in its position in the receptacle:

a)  The receptacle has several dimples or beads which impo-

se a slight pressure on the housing of the spring contact and 

thus fix it in its position. Use small pliers to pull out worn 

probes and replace them with new ones. This procedure is 

standard in the test area.

b) Dimple plus snap-groove. As already described in a) the 

receptacle has several beads or dimples. Additionally, it 

features a circular constriction at the bottom end, exactly 

where the inserted mating spring contact has its correspon-

ding groove. The resulting retention force is considerably 

larger than described in a) – as a consequence, also the 

installation force is much higher. Scope: Cable harness test, 

connector test.

c) Slightly bent spring contact probe. Principle of operation: 

Here the receptacle is designed as an open tube without 

any bead. The spring contact probe is slightly banana-bent 

in the bottom area . Once inserted into the receptacle it is 

“clamped” in the cylindrical guide tube. Retention force is 

comparable to a). Idea behind it: The spring contact probe 

is a wearing part and will be replaced from time to time. 

The receptacle, however, should remain in service as long as 

possible. Beads in a receptacle may fatigue after several pin 

replacements. Therefore, the required retention force feature 

is moved into the consumable.

d) Screwed connection. When extremely high retention force 

between receptacle and spring contact probe is required, 

screwed designs come into play. The spring contact has a 

male thread, either at the bottom end or near the collar. The 

receptacle features a female thread. To prevent the screwed 

connection from self-loosening (caused by vibrations) the 

receptacle may provide additional beads.

RECEPTACLE TERMINATIONS

The receptacle is connected with the test equipment via wire 

or printed board. The following termination styles are availa-

ble in our standard product range. The ID code is included in 

the article number:

Code Terminal Description

C Crimp Ter-

minal

Receptacle has an open end for crim-

ping a stranded wire. 
L Solder Cup Formed or milled open solder cup. 

Solder stranded wire from aside. 
LO Open Solder 

Terminal

The open end is slant cut, similar to a 

soldering lug. 
W Wire-Wrap With Wire-Wrapping-Post 0.64 x 0.64 

mm, suitable for wire AWG 26 - 30.

RP Round Post Round post, 0.63 mm ø, suitable 

for various connector sockets or THT 

soldering. 
CD Crimped with 

wire

Receptacle has pre-attached wire .

O Open end Suitable for plug-connections or for 

soldering a wire.
NT No Terminal Receptacle without special terminal 

type, normally pressed into a p.c.b. 

via hole.
F Fast-On-

Stecker

Tab (Fast-On) directly at the recep-

tacle.
B Only for 

pneumatic 

probes

Electrical connection via lateral at-

tachable clip, additionally to the axial 

termination for air hose.
G Spring loa-

ded end

For use in wireless fixtures, connec-

tion to a translator p.c.b. pad or trace 

via spring loaded plunger.

Additional customer specific terminations on request.

      C         L        LO        O        W        RP       CD

THEIR TERMINATIONS
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RECEPTACLE STYLES 

PRESSRING OR COLLAR

As already described in chapter 3 of this handbook, there 

are different basic principles for the installation of recepta-

cles: 

•	 With	press	ring(s)	(pressed-in	installation)

•	 With	limit	collar	(collar	seated	installation)

If you use a press ring type receptacle, make sure that the 

mounting hole has a slight chamfer. This is particularly 

important for very hard base plate materials like FR4 (G10). 

The press ring must be capable of sliding into the mouth of 

the hole, then it is slightly constricted (caused by press-in 

pressure that leads to a minimal longitudinal extension of 

the receptacle) and in its final position the ring provides 

permanent clamping.  The press rings of the receptacles can 

only be manufactured in deep-drawing technology where 

this outward bulge is upset. This technology provides the 

required flexibility to create a permanent, tight connec-

tion. Nevertheless, under certain adverse conditions it may 

happen that a pressed-in receptacle will slightly slide-down 

in its hole. As a consequence, the installation height of the 

spring contact probe is incorrect: the probe head is seated 

too low. Often this isn’t immediately noticed.  The main 

cause is incorrect handling during probe replacement. Users 

must not forget that these products are sensitive, high-

precision parts which should be handled with great care. 

Some series feature styles with several press rings arranged 

one above the other. One is intended to provide permanent 

clamping. The other, slightly smaller in size, shall optimally 

align the receptacle in the drilled hole. This design for recep-

tacles improves the pointing accuracy when compared with 

models which feature only one press ring. Receptacles with 

cylindrical shafts are anyway seated perfectly aligned in the 

mounting hole. To improve retention force, some variants 

feature an outside knurling directly below the limit collar.

PRESS-IN INSTALLATION OF RECEPTACLES 

The assembly of receptacles should be done with great care. 

The insertion force should be – whenever possible – per-

fectly vertically aligned without any lateral movement. We 

recommend the use of an equipment with vertical spindle 

like e.g. a bench drill or an upright drilling machine with an 

inserted press-in tool. Receptacles with press ring generally 

feature a straight-cut mouth. Here a steel mandrel can be 

used as press-in tool. Its face should be precisely grinded 

at right angles to the longitudinal axis with its diameter 

slightly larger than the receptacle itself. The receptacles are 

pre-plugged into the drill holes and slide down to a certain 

extent. Then they must be pressed-in to their final position. 

Put the carrier plate on the machine table with precision 

distance blocks underneath. Use the prepared mandrel to 

press-in all receptacles. Do the insertion in several steps and 

release the mandrel between the steps. You can press-in 

completely until the mouth of the receptacle is flush with 

the surface of the carrier plate. Or you can leave a certain 

receptacle extension height. To ensure a consistent press-in 

depth you can adjust the machine stopper. However you 

will obtain higher precision when the press-in tool features 

its own limit stop, e.g. a lock bush. But finally, the best ap-

proach is determined by the skills of the person in charge of 

the assembly. There are press-in tools available on the mar-

ket which feature an additional centering pin which should 

be regarded with great care. Successful use of this centering 

pin stringently presumes that the receptacle to be pressed-

in is perfectly aligned with the axis of the press drive shaft. 

Slightest deviations could damage the receptacle. A flat tool 

without a centre pin allows for greater tolerances here.

Hint: When receptacles with solder cup are to be installed, 

it would be wise to align the orientation of the cups before 

insertion. Properly aligned cups are easier to solder when 

it comes to multi-pole receptacle arrangements. There’s 

another point that should be considered for receptacles 

with limit collars like e.g. S 30.00-xx: This receptacle has 

a trumpet-shaped mouth, i.e. it is chamfered. If you apply 

too much force on this “trumpet end” using a flat tool, it 

can come to a deformation of the mouth. For that purpose 

a special tool with undercut is available that prevents such 

deformation and provides excellent results. Therefore, for 

receptacles of series 30 use only our original insertion tool 

SEW-30!
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