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METRIC
CAP SCREW 

SOCKET

UNC
CAP SCREW 

SOCKET

METRIC FINE
CAP SCREW 

SOCKET

METRIC
CAP SCREW 

SOCKET

FINE 
THREAD

SHSOZCM SHSOZC SHSOZFM SHSOPCM
Z/P

DIN 912 
CLASS 12.9

Z/P
ANSI B18.3 
ASTM A574

Z/P
DIN 912 

CLASS 12.9

PLN
DIN 912 

CLASS 12.9

NEW 
METRIC FINE 
CAP SCREW 

SOCKET

METRIC
CAP SCREW 

SOCKET

UNC
CAP SCREW 

SOCKET

BSW
CAP SCREW 

SOCKET

FINE 
THREAD

SHSOFFM SH88ZCM SHSOP SHSOPW
ZFS

DIN 912 
CLASS 12.9

Z/P
DIN 912 

CLASS 8.8

PLN
ANSI B18.3 
ASTM A574

PLN
BS 2470 

ASTM A574

NEW 
METRIC FINE 
CAP SCREW 

SOCKET

UNF
CAP SCREW 

SOCKET

UNF
CAP SCREW 

SOCKET

METRIC
LOW HEAD 
SOCKET

FINE 
THREAD

FINE 
THREAD

FINE 
THREAD

SHSOPFM SHSOFF SHSOPF SLSOPCM
PLN

DIN 912 
CLASS 12.9

ZFS
ANSI B18.3 
ASTM A574

PLN
ANSI B18.3 
ASTM A574

PLN
DIN 7984 

CLASS 010.9

UNC
CSK FLAT 
SOCKET

UNC
CSK FLAT  
SOCKET

BSW
CSK FLAT
SOCKET

UNF
CSK FLAT
SOCKET

FINE 
THREAD

SCSOP SCSOPC SCSOPW SCSOPF
PLN

ANSI B18.3 
ASTM F835

PLN
ANSI B18.3 
ASTM F835

PLN
BS 2470 

ASTM F835

PLN 
ANSI B18.3 
ASTM F835

NEW METRIC
CAP SCREW 

SOCKET

NEW UNC
CAP SCREW 

SOCKET
KEY

PLN
PLAIN

Z/P
ZINC PLATED

(RoHS COMPLIANT)

ZYP
ZINC YELLOW 

PASSIVATE

HDG
HOT DIP 

GALVANISED

MGAL
MECHANICAL
GALVANISED

ZFS
ZINC FLAKE 

SILVER

ALLOY
ALLOY STEEL

SHSOFCM SHSOFC
ZFS

DIN 912 
CLASS 12.9

ZFS
ANSI B18.3 
ASTM A574

UNC
LOW HEAD 
SOCKET

NEW METRIC
LOW HEAD 
SOCKET

UNC
CSK FLAT 
SOCKET

SLSOP SLSOFCM SCSOZC
PLN

ANSI B18.3 
ALLOY STEEL

ZFS
DIN 7984 

CLASS 010.9

Z/P
ANSI B18.3 
ASTM F835

NEW METRIC
CSK FLAT 
SOCKET

NEW METRIC
CSK FLAT
SOCKET

NEW METRIC
CSK FLAT
SOCKET

SC10ZCM SC10PCM SCSOFCM
Z/P

DIN 7991 
CLASS 010.9

PLN
DIN 7991 

CLASS 010.9

ZFS
DIN 7991 

CLASS 012.9
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METRIC
CSK FLAT
SOCKET

METRIC
CSK FLAT
SOCKET

METRIC
BUTTON HEAD 

SOCKET

METRIC
BUTTON HEAD 

SOCKET

SCSOZCM SCSOPCM SBSOZCM SBSOPCM
Z/P

DIN 7991 
CLASS 012.9

PLN
DIN 7991 

CLASS 012.9

Z/P
ISO 7380 

CLASS 012.9

PLN
ISO 7380 

CLASS 012.9

NEW METRIC
BUTTON HEAD 

SOCKET

BSW
BUTTON HEAD 

SOCKET

METRIC
BUTTON HEAD 

SOCKET

NEW METRIC
BUTTON HEAD 

SOCKET

SBSOFCM SBSOPW SB10ZCM SB10PCM
ZFS

ISO 7380 
CLASS 012.9

PLN
BS 2470 

ALLOY STEEL

Z/P
ISO 7380 

CLASS 010.9

PLN
ISO 7380 

CLASS 010.9

METRIC
KNURL CUP PNT

SOCKET

NEW UNC
KNURL CUP PNT

SOCKET

METRIC
DOG PNT 
SOCKET

UNC
PLAIN PNT 
SOCKET

SSSKPCM SSSKFCM SSSDPCM SSSPPC
PLN

ISO 4029 
ALLOY STEEL

ZFS
ISO 4029 

ALLOY STEEL

PLN
DIN 915 

ALLOY STEEL

PLN
ANSI B18.3 
ASTM F912

UNF
KNURL CUP PNT

SOCKET

UNF
PLAIN PNT 
SOCKET

UNC 
SHOULDER 

SOCKET

METRIC 
SHOULDER 

SOCKET

FINE 
THREAD

FINE 
THREAD

SSSKPF SSSPPF SOSOPC SOSOPCM
PLN

ANSI B18.3 
ASTM F912

PLN
ANSI B18.3 
ASTM F912

PLN
ANSI B18.3 

ALLOY STEEL

PLN
ISO 7379 

CLASS 012.9

UNC
BUTTON HEAD 

SOCKET

UNC
BUTTON HEAD 

SOCKET

UNF
BUTTON HEAD 

SOCKET

FINE 
THREAD

SBSOZC SBSOP SBSOPF
Z/P

ANSI B18.3 
ASTM F835

PLN
ANSI B18.3 
ASTM F835

PLN
ANSI B18.3 
ASTM F835

METRIC
BUTTON HEAD 

SOCKET

METRIC
PLAIN PNT 
SOCKET

METRIC
KNURL CUP PNT

SOCKET

SB88ZCM SSSPPCM SSSKZCM
Z/P

ISO 7380 
CLASS 08.8

PLN
ISO 4029 

ALLOY STEEL

Z/P
ISO 4029 

ALLOY STEEL

UNC
KNURL CUP PNT

SOCKET

UNC
KNURL CUP PNT

SOCKET

BSW
KNURL CUP PNT

SOCKET

SSSKP SSSKPC SSSKPW
PLN

ANSI B18.3 
ASTM F912

PLN
ANSI B18.3 
ASTM F912

PLN
BS 2470 

ALLOY STEEL

BSW 
SHOULDER 

SOCKET

METRIC 
HEX NUT

SOSOPW NH12PCM
PLN

BS 2470 
ALLOY STEEL

PLN
AS1112.1 
CLASS 12
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METRIC
T-BOLT

BSW
T-BOLT  

BTSOPCM BTSOPW
PLN
HEC 

CLASS 10.9

PLN
HEC 

CLASS 10.9

BSP
PRESSURE PLUG HEX

PPSOPB

PLN 
ALLOY STEEL

NEW 
DOWEL PIN

S-LOK 
SPRING PIN

NEW 
S-LOK 

SPRING PIN

PDSOPM PLSOZ QPLSOB
PLN

DIN 6325 M6 
ALLOY STEEL

Z/P
HEC

BLACK OXIDE 
ISO 8752

CHAMFERED ENDS 
for easy insertion into 
pre-drilled hole.

Dowel
Pin

Property Class 8.8 10.9 12.9

Marking 08.8 010.9 012.9

Marking symbols for fasteners with reduced loadability

Fasteners with reduced loadability possess 
material properties according to the 
appropriate standard. However, geometry 
inhibits them from achieving full tensile 
capacity.

Countersunk (Flat), Buttonhead and Low 
Head Socket cap screw have reduced 
loadability as the stress area in the head 
is smaller than that in the threads.

The head markings of fasteners 
with reduced loadability are prefixed 
with a ‘0’.
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Laboratory  

Accreditation and  

variations in test results

From the desk of Peter Hobson

Most will be aware of NATA accreditation. NATA 

stands for National Association of Testing Authorites. It 

operates mainly in Australia and New Zealand. Hobson 

Engineering maintains a NATA accredited laboratory 

for Fastener Testing. We use this lab for research and 

development, resolving customer quality issues and 

general batch testing of product before releasing it  

for sale.

NATA is the authority that provides independent 

assurance of technical competence through a proven 

network of best practice industry experts for customers 

who require confidence in the delivery of their 

products and services. NATA provides assessment, 

accreditation and training services to laboratories and  

technical facilities.

ILAC and the ILAC Mutual Recognition 

Arrangement (MRA)

The International Laboratory Accreditation Co-operation 

(ILAC), is the international organisation for accreditation 

bodies operating in accordance with ISO/IEC17011 and 

involved in the accreditation of conformity assessment 

bodies including testing, calibration and medical testing 

(pathology) laboratories, inspection bodies, proficiency 

testing providers and reference materials producers.

ILAC works in harmony with Regional Co-operations 

such as the Asia-Pacific Laboratory Accreditation 

Co-operation (APLAC) and works closely with the 

International Accreditation Forum (IAF), the international 

organisation for accreditation bodies accrediting 

certification bodies.

One of the primary roles of ILAC is to establish and 

maintain a mutual recognition arrangement (MRA) 

between member accreditation bodies, based on mutual 

evaluation and acceptance of each other’s accreditation 

systems. Signatory status to the ILAC MRA is based on 

a comprehensive peer review process confirming an 

accreditation body’s compliance with ISO/IEC 17011 

and relevant ILAC mandated requirements, and its 

capability to deliver technically sound accreditation 

to its accredited conformity assessment bodies. The 

ILAC MRA therefore provides assurance of the integrity 

of the technical operations of accredited conformity 

assessment bodies.

NATA is one of the 90 accreditation bodies that have 

signed the ILAC Arrangement.

New Australian standards such as AS1252:2016 will be 

referencing ILAC accredited laboratories, hence you will 

start to notice that a proportion of our test reports available 

through our website will show ILAC accreditation stamps 

rather than what you may be used to, NATA. As you 

can appreciate from the above, the only difference is, 

that the laboratories being used are not in Australia. 

This does not mean they are of a lesser standard, in 

fact from the frequent audits we carry out, they are of 

a higher standard in relation to fastener testing due to 

the volumes they are testing. The ILAC accreditation 

assures the standard of these laboratories is of the same 

standard as the NATA labs. We will continue to be testing 

product in our own NATA accredited laboratory, other 

NATA accredited laboratories in Australia as well as ILAC 

accredited laboratories overseas. We strictly control the 

sample selection process and review and approve each 

test report irrespective of which laboratory carried out  

the testing.
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Bolts and Set Screws –  

Are they interchangeable?

Prof. Saman Fernando – Centre for Sustainable Infrastructure SUT

Introduction:

This technical note discusses the definitions, standards and variations 

pertaining to bolts and screws. Also this highlights the applications 

where bolts and screws could be used after due consideration given 

on their suitability with respect to each application. 

At conclusion, this technical note provides the key criteria for 

determining the suitability of product based on the application in 

tabulated form.

Definition of Bolt and Screw (+ Stud):

The words Bolt, Screw and Stud are used commonly in bolting 

technology. Therefore it is necessary to have a clear understanding 

of the differences in geometries of these three components. Figure 1 

shows a schematic of the bolt screw and stud.

Figure 1: Schematic of Bolt, Screw and a Stud.

Bolt: Has a Head, longer unthreaded Shank Portion, Thread and a 

Drive Feature. Bolt is generally tightened with a nut or a threaded-

through hole or a blind hole. 

Screw: Similar to a bolt but has a much longer thread almost to the 

head. It can be tightened with a nut or a threaded-through hole or a 

blind hole. In some instances, a screw could cut or form its own thread 

(eg. timber screws, thread forming screws). 

Stud: A stud does not have a Head. It may have a drive feature. It 

could be threaded at one end, at either end or all the way. It can be 

used with one or two nuts, as a Screw or as a Bolt. 

Relevant Standards and basic  

characteristics

Bolts:

The general dimensions of bolts are given in standards such as 

AS1110.1/ISO4014 (Product grade A, B), AS1111.1/ISO4016 (Product 

grade C), AS/NZS1252.1 (high strength structural bolts), EN14399-

3-HR (High strength bolt assemblies for pre-loading, System 

HR), EN15048.1 (Structural bolt assemblies for non pre-loading 

applications), ISO4015 (Product grade B, Reduced Shank), ISO8765 

(Metric fine thread, Product Grade A, B), ISO 15071 (Hexagon Bolts 

with Flange, Small Series, Product grade A), DIN6921 Hex Flange 

bolts and Cap Screws (withdrawn), EN1665 8.8 Hexagon Bolts With 

Flange - Heavy Series (Replacement), etc.

Thread length is the basic characteristic that defines a bolt from  

a screw.

In above standards, the thread length of a bolt (b) is generally 

determined by the following formula;

When the bolt length (l) is up to and including 125mm

 

Thread length b = 2D + 6mm, 

When the bolt length (l) is over 125mm and up to and including 200mm

 

Thread length b = 2D + 12mm, 

Image from 

AS1110.1
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AS 1252: 2016  

Part 1 & Part 2. A very brief overview

Peter Hobson

Part 1

This 2016 issue of AS 1252 significantly raises the 

Quality bar over the 1983/1996 standards, and when 

product is supplied that adheres to it, will result in higher 

quality structural assemblies.

Our technical team has a number of technical bulletins 

available and are also available to answer in depth 

questions, however this article is purely to give a simple 

overview of key matters.

The most significant aspect of the 2016 standard is the 

addition of a mandatory assembly test. The assembly 

test requires all components of a structural assembly 

(bolt, nut and washer) to be tested together. Where 

the nut is on the actual bolt (and not a mandrel) and 

the rotation is made. Test results of the assembly 

test give the truest indication of how that batch/lot/

heat number of fasteners will perform in the field. 

It is a gruelling test that is designed to test many 

quality aspects of the structural assembly to provide a 

statistical indication that the batch is fit for purpose. Five  

samples are required to be tested from each diam x 

length x batch. Most product seen in the Australian 

market supplied to the 1983/1996 standard will not 

consistently be able to pass this test.

The assembly test is time consuming and specialised 

calibrated equipment is required to carry out the 

test to the standard and therefore adds extra cost 

to the product. Testing must be done at an ILAC 

accredited laboratory. In fact, a lot of the increased 

cost of supplying product to the 2016 issue is in 

the QA testing and subsequent test reports that are 

mandatory. Hobson Product conforms completely to  

Part 1.

Part 2: Independent Verification Testing

Unfortunately, Part 2 does require a number of tests 

that are not practical or commercially sensible. It was 

envisaged an amendment would be issued to rectify 

these issues, however this has not occurred to date. 

Hobson Engineering introduced an expectation of 

independent testing on 1983/1996 product and is again 

leading the industry with the 2016 standard. We have 

adopted the sensible anticipated amendments to Part 2 

which we refer to as Option 1 tests or “fit for purpose”. Our 

position is backed by AEFAC and Swinburne University 

(documents can be provided). In brief, we carry out all 

current testing requirements of Part 2 with the following 

exceptions:

Dimensional Testing

•  This has already been done in Part 1, and the assembly 

test ensures product is fit for purpose and ensures 

major dimensions such as AF are correct via the  

socket test.

•  We do however measure the washer dimensions, 

as these are not confirmed with the assembly test 

and are very important for the assembly to perform 

correctly.

Surface Integrity Testing

•  An extremely expensive test on HDG items. The 

coating has to be removed by either acid or sand 

blasting, both of which alters the dimensions of the 

item. If there are critical surface discontinuities in the 

product, the assembly test will expose them.

Hardness Testing eight samples of washers  

and nuts

•  We test three pieces, as eight pieces is illogical when 

we are testing only three of the bolts. Again, any issues 

are highlighted in the assembly test. Remember that 

these items are sold as assemblies, so eight assemblies 

would need to be sent to the ILAC lab instead of three. 

Considering the volume AS 1252 product is sold, this 

is a significant cost and offers no improvement in  

quality confidence. 

Reduced Loadability of 

Countersunk Socket Head Cap 

Screws 

Fasteners with reduced loadability have the material properties 

in accordance with an appropriate standard but are unable to 

achieve full tensile capacity due to geometry. Countersunk 

(Flat) Socket Head Cap Screws and Button Head Cap Screws 

have reduced loadability due to having a smaller stress area in 

the head than the stress area in the threads.

Standard bolts and screws are designed to yield and fail within 

the threaded part of the bolt shank. When these products 

are moderately overloaded the yielding and consequent 

extension of the fastener allows for the bending of steelwork 

before failure. Fasteners with reduced loadability fail within the 

head, meaning this yielding does not occur. Failures can be 

sudden and catastrophic. For this reason, these fasteners are 

not recommended for use in safety-critical connections where 

a standard cap screw should be used. Flat and button head 

socket screws are used for their aesthetic quality and not for 

critical loading.

Fasteners with reduced loadability can be identified by their 

head markings which are prefixed with a ‘0’. Experience 

teaches us that, in the Australian market, this is not always 

the case.

220222HA

Marking symbols for fasteners with reduced loadability

Property Class
8.8

10.9
12.9

Marking
08.8

010.9
012.9
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Alexander Sharp B.Eng (Mechanical) UTS
Clamp Load, Bolt Strength and Fatigue

Clamp load is the tension that is induced in the bolt upon 

installation. For general engineering purposes this is typically 

between 60-80% of the bolt’s yield strength. The design of 

bolted joints should ensure the applied (external) load does not 

exceed the total clamp load in the connection. Flat head socket 

screws have a tensile strength of 80% for the corresponding 

property class. This should be considered when using these 

products.

Tensile strength is not the only consideration. Flat and button 

head socket screws have a smaller internal drive than a 

standard socket head cap screw. This reduces the amount of 

torque that can be applied before either the drive bit breaks 

or the internal drive is damaged. Lower torque means a lower 

clamp load. For this reason, clamp load for flat and button head 

socket screws is recommended to be reduced to between 40-

50% of the bolt’s yield strength.

Hobson Engineering recommends tightening torques have a 

target bolt stress of 360MPa for PC 010.9 and 420MPa for 

012.9; other suppliers should be using similar values. It is 

important for reduced bolt stress to be accounted for in the 

design as joints with applied loads that exceed this bolt stress 

will have a significantly reduced fatigue life.

The difference between clamp load and applied load is the 

most important consideration for fatigue life. If the higher clamp 

load of a stronger fastener is not utilised then a harder, more 

brittle fastener will experience the same cyclic loading.  Cycles 

to failure may increase with higher strength materials but this 

delays the failure as opposed to avoiding it.

Hydrogen Embrittlement and Stress 

Corrosion Cracking

High strength bolts provide the benefit of higher clamp 

loads and stronger joints but bring with them the risks of bolt 

embrittlement (most commonly hydrogen embrittlement (H.E.)) 

and stress corrosion cracking. Property Class 10.9 products 

carry a low risk of hydrogen embrittlement as susceptibility 

is considered for materials with a hardness above 390HV. 

Property class 12.9 are much more prone to these issues. Even 

for applications where the applied load is small compared to the 

strength of the bolt, the environment and effects of corrosion 

should always be considered for all PC 12.9 products.




