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CONSTRUCTION & MINING EQUIPMENT INDUSTRY GROUP

ADVISORY NOTICE

Disclaimer: CMEIG is a non-profit organisation sponsored by companies involved in the supply of
products and services in the construction and mining equipment supply industry in Australia. This
document has been prepared by members of CMEIG and is distributed by the Association. This
information is provided for guidance only and no legal liability can be accepted by the Association for its
use. CMEIG advises that you should seek appropriate specialist advice for your solution.

Earthmoving Machinery Seat Load Ratings

CMEIG has recently received a number of inquiries related to operator seat replacements and seat load
ratings (i.e. the maximum operator mass supported by a seat and seat-base design) on earthmoving
machinery. This notice provides guidance in relation to the most oft-asked questions:

1. What are the relevant standards for minimum and maximum operator seat load ratings?
ISO 3411 - Earth-moving machinery — Physical dimensions of operators and minimum operator space

envelope, covers dimensions and mass of operators. This standard presents operator mass range data that
is derived from worldwide male and female anthropometric survey results:

Operator Description Mass
(5% percontle 519 ke
(50" pereentie) 744 Ke
(55" percentie] 1141 Kg

While this provides some guidance, CMEIG notes that in some cases, operators may exceed the 5™ and 95"
percentile mass values provided.

There is currently no Australian or International standard stipulating a maximum or minimum operator
mass for earthmoving machinery seats. Moreover, no standard test criteria has been established for seat
capability measurement, making it difficult to accurately compare different seat and seat base solutions in
this regards. e.g. if a statement is made that Seat ‘X’ is capable of supporting a weight of 180 kg, a
comparison to Seat ‘Y’ would only be valid if all the corresponding assumptions and test methods are
identical, which may be impractical if Seat X and Y are manufactured and tested by two different suppliers.

Where an end user has a need for a seat rating that exceeds the 5™ or 95" percentile values provided in 1SO

3411, CMEIG recommends contacting your specific equipment manufacturer or authorised representative,
as it may be appropriate to also understand the specific test methods and assumptions behind such ratings.
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2. | have machine operators that are below the 5% percentile or exceeding the 95" percentile. Can they
still operate the machine?

The ISO 3411 range outlined in the above table is often used as a design reference as it captures the vast
majority of global machine operators. However, seats are often capable of handling much higher or lower
masses, but there may be trade-offs involved.

As an example, when a seat design that is optimised for the 5" to 95" percentile operator mass range is
accommodating a 40kg or 180kg operator, it may require additional workplace management of any
potential seat adjustment limitations, reduced ride comfort, or reduced seat life implications.

CMEIG recommends contacting your specific equipment manufacturer or authorised representative as this
may vary by machine or seat supplier.

3. Are there other standards related to seats? What do | need to consider if I'm changing the factory-
provided seat for a third party solution?

There are standards that have a direct connection to seats. Examples include:

e AS ISO 3411 - Earth-moving machinery — Physical dimensions of operators and minimum operator
space envelope

e AS ISO 6683 - Earth-moving machinery — Seat belts and seat belt anchorages — Performance
requirements and tests

e ASISO 7096 - Earth-moving machinery — Laboratory evaluation of operator seat vibration

e ASISO 11112 - Earth-moving machinery — Operator's seat — Dimensions and requirements

e SAE J386 - Operator Restraint Systems for Off-Road Work Machines

e SAE J2292 - Combination Pelvic And Upper Torso Operator And Occupant Restraint Systems For Off-
Road Work Machines

However, there are other aspects which can have a significant indirect connection to seats. Some
explanatory examples are included here, including some of the relevant standards:

e |SO 5006 - Earth-moving machinery — Operator’s field of view — Test method and performance criteria
Operator visibility is defined from the operator’s seat position. Changing a seat may impact the seat
index point. This may introduce new blind spots for an operator.

e Rollover and Falling Object Protective Structures

o ISO 3471 — Earth-moving machinery - Roll-over protective structures — Laboratory tests and
performance requirements

o IS0 34489 - Earth-moving machinery — Falling-object protective structures — Laboratory tests
and performance requirements

o ISO 12117 - Earth-moving machinery — Tip-over protection structure (TOPS) for compact
excavators — Laboratory tests and performance requirements

o ISO 12117-2 - Earth-moving machinery — Laboratory tests and performance requirements for
protective structures of excavators — Part 2: Roll-over protective structures (ROPS) for
excavators of over 6t

There are strict global requirements for the protection of an operator in the event of a machine rollover
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or a falling object onto the operator cab. Structural analysis and testing of these protective structures
typically includes consideration of the operator’s seat and seat position when determining the allowed
deflection of structures, or movement of the seat and seat base.

e ASISO 10968 — Earth-moving machinery - Operator’s Controls
Ergonomics and the evaluation of placement of operators controls is conducted with consideration of
the operators seat and seat position. There are also specific requirements related to controls that are
covered in the aforementioned standard, that can be impacted by the seat.

e AS ISO 6396 - Earth-moving machinery — Determination of emission sound pressure level at
operator’s position — Dynamic test conditions
A-weighted time-averaged sound pressure level testing is conducted at the operators (ear) position
while the machine is operating under dynamic test conditions.

e Other evaluations carried out on the factory seat include:
o General operator ergonomics evaluations
Durability and whole-of-lifecycle evaluation
Ride comfort in a range of conditions
Functionality of features such as operator presence, seat heating and cooling (where fitted)
Ongoing monitoring of seat issues across a globally installed population, and continuous
product improvement (e.g. service bulletins and service campaigns)
o Consideration of the factory seat when directly or indirectly related service bulletins are issued

O
O
O
O

Should you have further questions or concerns related to seat ratings, CMEIG recommends contacting
your specific equipment manufacturer or authorised representative for further discussion.
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