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Operator and equipment are a unified
system.
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-"The application of human biological science in conjunction with the
engineering sciences to achieve the optimum mutual adjustment of man and
his work, the benefits being measured in terms of human efficiency and well -
being.

——International Labor Office (ILO)
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Ergonomics Hazards
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€ Ergonomic stresses can impair the health & efficiency of the worker
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€ Such stresses can also render workers more prone to major accidents
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Common Activities Where Ergonomics is Important

Manual handling of heavy loads
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@ Every year, at least 10 million workers in China suffer back injuries,
which account for about one-fifth of all work-related accidents.
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€ Most lifting accidents result in back muscle strains or sprains due
to improper posture, prolonged exertion, or repetitive movements.
REBPIZEFHSBEMALRAGHN G, ATRAEELRL/KEE
/SEEREME.

€ The key point in manual handling is to maintain the body's normal
four physiological curves and minimize pressure on the spine.
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@ Tasks that involve repeated movements can lead to disorders of the
muscles, joints and tendons, even when the individual actions do not
involve excessive load or force.
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Repetitive motions
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€ Many types of computerised equipment used in laboratories, offices
incorporate a display screen and some kind of data entry device such as
a keyboard or mouse.
EXRE. MEILEFEANTFZEAENTENC RSB/ —ITETR
MEMBIRMANRE, WRENRIR.

€ These range from fatigue or soreness in the arm, hand and shoulder
areas to chronic soft tissue disorders like carpal tunnel syndrome -
inflammation of the sheath surrounding the tendons that flex the fingers.
FENERSFEFE. FRNEHNESIERE, NEMESSIIFIRMR
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€ Other Symptoms described by DSE (Display Screen Equipment) users
reflect stresses arising from the user's task. May be secondary to upper

Use of display screens limb or visual problems but more likely caused by poor job design or
ERARE work organisation, lack of control of the work by the user, under-
utilisation of skills, high-speed repetitive working or social isolation.
HbtmE~RFR%E (DSE) AFPANERRRR Y ARESFHRNEN. X
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Ergonomic Injuries

A

€ Mechanical Stresses/ Stretches
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Back injuries
BEpX (A

* Slipped (vertebrate) discs
(BHERNY)) HE(a)&IE 5N

* Ligament (bone to bone) sprain
W (B3kiE) Hin

* Muscle and tendon (muscle to bone) strain
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€ Occupational Cumulative Trauma Disorders (CTD)

or Repetitive Strain Injury (RSI)
Rk RFREGER (CTD) HEEMEFH (RSI)

* Tendon disorders: Inflammation of tendon sheath
s NUREERE
Nerves disorders: Carpal tunnel syndrome
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Factors Contributing to Work-related Musculoskeletal Disorders (WMSDs)
S35 TERXHALR B REIER E =

Static neck, back, and shoulder postures Grasping small instruments
F I IER. BEABERES for prolonged periods
. B [E B /MY =R
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Prolonged use of vibrating hand tools
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Example of Vibration
White Finger

| (RURAXMER) ETRER (2024) 3908 |

€ Occupational diseases caused by physical factors
IR A E R iR

* Arm vibration disease

FEIRR

€ Occupational musculoskeletal disorders
BRAV PRI N B Bt i

* Carpal tunnel syndrome (limited to manufacturing workers
who perform repetitive or strenuous tasks involving the wrist
for long periods of time)
ESZEM (BRTKEEmEES E S AR FIE
TA)

* Bursitis (limited to underground workers)
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Ergonomic Hazard Controls

AKTHFEEEH

Avoided the task Elimination/Substitution
B TS HER/BR

Equipment design (biomechanical & behavioral)

BERIT (EMNHERITAFE) Engineering Controls
Work station design T4
TEXEIT
Work-rest scheduling
ERZRHE Administrative Controls

Training on correct postures and manual handling techniques {7B3E i
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To support the body " PPE
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@ The task
T5%

€ The load
ik

€ The working environment
TEERIR

€ The capabilities of the individual
WN-¥)
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Handling
Assessment

€ Is the operation essential? Can it be avoided?

Wiz HENGD? o BRI ?

€ Consider the shape, size, weight and special difficulties of a load.

FRABMTR. K. EENRHREE.

€ How can it be handled?
BEAz?

€ Where is it moved from and to, and how often? Repetitive bending, twisting
movements increase the risk.

MBMEBHEWE, MR? EXRNEH. HRIESEMNXEL.

€ Does the working environment add to the risk of injury? (e.g., Slippery floors,
cramped environment)

TEFRSEMZHEKEEE? (41 BEthE, REEHEH)

€ Are the task and the workplace adapted to the individual? (e.g., Working
heights of benches)

ESHMILEFZSFRERESIA? (W: THEEHNIESE)

€ Consider possible remedial measures (e.g. it may be possible to use mechanical
aids or breakdown the load)

ZIRTTREAVBUESEE (0, TUEAYVMEEIR &2 BRI E)



Where it is reasonably practicable to do so, people involved in manual handling operations
should be provided with precise information about the weight of each load, and about the
heaviest side of any load whose centre of gravity is not positioned centrally.
EEEUTHNEAT, EMENEFIHREELHARREEHNTR, RASHRYNEE, URE
JRYNEOCAERROKE—M.




KC1 FAEABHSERE(m,)
A AT
352 56 k % AT
=
BEE k74 3
5 T A E Lt 5# A
ARl B BAR
10 99 99 99 ol fE B AR
15 i BIFFERASEEAN
95 90 99
20 il TAEATF Tl TR ABE
23 85 70 95 WAE TARA B
Ik A9 25
30 RO T /Y
i LINT AT
35 - LT fEABE
40

B RRERAEOL. BIMEE R & kR T TIRFREAEEERERMACE AV G NS HERT 23 ke B4
FROG UL OO PR e e sl T T B e it ) . TR B4R R0 D0 T B T 0 S0 5 35 0B R 4R 1R 3 A Bl

IR CI) o 26 DA VR 0 RS /) B9 2 alle R )« A B i L B9 T S5 P S 4R AR R 004 A BB

CF=670 N CF=2 080 N
a) HAEIHFBRMRESE b) FERBERETE

B B2 —MANMEEE /N K

Manual lifting and moving: To reduce the risk to people at work, especially those with weak physical
capabilities, the recommended weight limit should not exceed 15 kg.

FIRERESZIE: ARNMANIEFORE, THESHEERNRENA, REBEFREFEED 15 kg.

(AKRTINFE FLHRE F18D: 22 51X)

(GB/T 31002.1-2014)



Good practice — Moving Centrifuge Rotors
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Sofety and Healh
Easy Ergonomics:

A Guide to
Selecting

https://www.cdc.gov/niosh/docs/2004 - 164/default.html

Non-Powered
Hand Tools

--------

Department of Industrial Relations
CalVOSHA Consultation Service
Research and Education Unit

DEPARTMENT OF HEALTH AND HUMAN SERVICES
Centers for Disease Control and Prevention
National Insttute for Occupatonal Safety and Health




Next, consider whether you need the tool to provide power or precision. Then select the tool with
A- KN OW YOUR JOB the correct handle diameter or grip span.
Before you select a tool, think about the job you will be doing. Tools are designed for specific
purposes. Using a tool for something other than its intended purpose often damages the tool and For POWER tasks
could cause you pain, discomfort, or injury. You reduce your chances of being injured when you

select a tool that fits the job you will be doing.

Single-Handle Tools Double-Handle Tools
The list of tools in each category shows a few examples of tools that are most frequently used.
HANDLE OPEN GRIP SPAN CLOSED GRIP SPAN
DIAMETER for power tasks is not for power tasks is not
Cutting, pinching, Striking tools for power tasks more than 3 1/2 inches less than 2 inches
gripping tools is 1 1/4 inches to ,
; ' 2 inches g’/ \§‘

Examples: . Example:

(=

. Pliers - Hammers

+ Snips

« Cutters

For PRECISION tasks

Driving tools Struck or Single-Handle Tools . Double-Handle Tools

hammered tools . OPEN GRIP SPAN CLOSED GRIP SPAN

for precision tasks is for precision tasks is not
Examples: Examples: — not more than 3 inches  less than 1 inch
. L pE———
« Screwdrivers + Punches
i ————————
« Hand wrenches + Chisels

Nuwades gy g N —

+ T-handle wrenches ’ HANDLE DIAMETER for precision

tasks is 1/4 inch to 1/2 inch




LOOK AT YOUR WORK SPACE

Now look at your work space. Awkward postures may cause you to use more force. Select a tool
that can be used within the space available. For example, if you work in a cramped area and high
force is required, select a tool that is held with a power grip. A pinch grip will produce much
less power than a power grip. Exerting force with a pinch grip means you will work harder to get

the job done.

power grip

If you work in a cramped space, you may not be able to use a long-handle tool. Use of a
long-handle tool may cause awkward postures or harmful contact pressure on your hand as you
use more force. Instead, use a tool that fits within the work space. A short-handle tool can help
you reach your target directly as you keep your wrist straight.

long-handle tool short-handle tool

IMPROVE YOUR WORK POSTURE

Awkward postures make more demands on your body. In some cases, the placement of the work
piece will affect your shoulder, elbow, wrist, hand, or back posture. Whenever possible, choose a
tool that requires the least continuous force and can be used without awkward postures. The right
tool will help you to minimize pain and fatigue by keeping your neck, shoulders, and back
relaxed and your arms at your sides.

For example, avoid raising your shoulders and elbows. Relaxed shoulders and elbows are more
comfortable and will make it easier to drive downward force.

If you are sitting ...

Stand

Reposition your
work piece

Work on a lower

work surface




that is not less than 1 inch when fully closed and no more than 3 inches when fully open.

ﬂ\ Open grip span
)

Closed grip span

m SELECT THE TOOL 1 For double-handle tools (plier-like) used for precision tasks: Select a tool with a grip span

Over time, exposure to awkward postures or harmful contact pressures can contribute to an
injury. You can reduce your risk of injury if you select hand tools that fit your hand and the job

you are doing.

Tips for Selecting Hand Tools

Tools used for power require high force. Tools used for precision or accuracy require low force.
For double-handled pinching, gripping, or cutting tools: Select a tool with

handles that are spring-loaded to return the handles to the open position.

For single-handle tools used for power tasks: Select a tool that feels comfortable with a
I handle diameter in the range of 1 1/4 inches to 2 inches. You can increase the diameter by

adding a sleeve to the handle.

Tool with sleeve

Select a tool without sharp edges or finger grooves on the handle.

e
ra—

For single-handle tools used for precision tasks: Select a tool
2 with a handle diameter of 1/4 inch to 1/2 inch.

that is at least 2 inches when fully closed and no more than 3 1/2 inches when fully

For double-handle tools (plier-like) used for power tasks: Select a tool with a grip span
3 Select a tool that is coated with soft material. Adding a sleeve to the

open. When continuous force is required, consider using a clamp, a grip, or locking tool handle pads the surface but also increases the diameter or the grip

pliers. span of the handle (see 1, 2, 3, or 4 above).

‘ |
Closed grip span Open grip span . . l A A
o~ ——




8 Select a tool with an angle that allows you to work with a straight wrist.

Tools with bent handles are better than those with straight handles when the force is

applied horizontally (in the same direction as your straight forearm and wrist).

i

For tasks requiring high force: Select a tool with a handle length longer than the
I O widest part of your hand — usually 4 inches to 6 inches.

Prevent contact pressure by making sure the end of the handle does not press on the

nerves and blood vessels in the palm of your hand.

If the handle is too
short, the end will press ‘
against the palm of <t ~rt ;.

Bent
your hand and may

handle

cause an injury.

Tools with straight handles are better than those with bent handles when the force is

applied vertically.

tool improves the surface texture of the handle. To prevent tool slippage within

I I Select a tool that has a non-slip surface for a better grip. Adding a sleeve to the
the sleeve. make sure that the sleeve fits snugly during use.

Remember: A sleeve

Straight handle Bent handle .
always increases the

diameter or the grip span
9 Select a tool that can be used with your dominant hand or with either hand. of the handle (see 1, 2, 3,
or 4 above).
° »

Tools and sleeves




Equipment Design Example
BRI

(a) Conventional design (b) Redesigned pliers



Work station design

TEXEIT

This diagram illustrates an incorrect

work posture, which can cause tiredness or

overall deconditioning

-

Tendonitis, CTS

Headaches

Eye strain
Blurry, itchy eyes
Dryness

[

Cramped fingers

Stiff neck

Tense, hunched

]

You and Your

shoulders

Low back
pain

Workstation

Wrist in a neutral
position (no bending)

Keyboard directly in
front of you

Mouse close to the
keyboard and at the
same level

Varicose veins
Swollen legs

Knees slightly
lower than hip

Tennis/golfer

Feet flat on ffog/

elbow or footrest

Seat pan
height-just
below
knee cap

Shoulder and
hipin line

Back rest fits
inward curve
of spine

Armrest at
elbow height




Office equipped with ergonomic chairs

DREEFFEAXRTINES

Neck support, shaped to fit the neck
MEPZHE, FIRNEE TER

FHEH

Arm support

Waist support, shaped to fit the waist
FEER 3%, FORNEE RERR

The seat is adjustable in height and
suitable for desks of different heights

EEEIR, ERTAESENEE € 50 0®

W
/s




PPE Against Ergonomic Hazards
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Reference
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¢ (AXTHE FIHRE F1HH: REEHBX) (GB/T 31002.1-2014)
¢ (RImoXfBEE) (ERREXR (2024) 395)
€ A Guide to Selecting Non-Powered Hand Tools (NIOSH)
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