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Basic Training

What is Weight? Mass vs.
Weight

M _  Constant unit of the amount of matter an object
ass = possesses. Stays the same no matter where the
measurement is taken.

Mass = Volume x Density

Typical mass measurement unit is kg or gram
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Basic Training

What is Weight? Mass vs Weight

Weiaht = Heaviness of an object. Depends on the gravity
9 exerted on the object multiplied by its mass.

Weight = Mass x Gravity

} Actual weight measurement unit is the Newton
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Basic Training

“A force whose dimension depends on gravity”
Unit: 1N (Newton)

The weight of a stone on the Moon is lower than the
weight of the same stone on Earth. However, its mass
remains the same.

The display on scales indicates the weight of the object
weighed in its current field of gravity, expressed in
grams, i.e. the “apparent mass”.

Given that weight acceleration g varies between
locations, balances must be adjusted if moved.

When transported, the weight displayed by the balance
changes by approx. 62 mg per kg and degree of latitude
5

Basic Training

Digits |Readability (g) |Readability (mg/ pg) |Type of balance

0 19 1000 mg | Precision balance

1 01g 100 mg [ Precision balance

2 0.01g 10 mg | Precision balance

3 0.001g 1mg z)rl?tc \I;ilt?wnabglrzﬁcsehield)

4 0.0001 g 0.1 mg [ Analytical balance

5 0.00001 g 0.01 mg | Semi-Micro balance

6 0.000001 g 1 pg | Micro balance

7 0.0000001 g 0.1 ug | Ultra-Micro balance
1t 1000 kg
: kg 1000 g

1000 mg
1000 ug




Basic Training

Scales or Balances

Both are devices that measure weight by
mechanical or electronic means.

* In general a balance is a device with a readability of 0.1g
or better. Scales have readabilities of 1g or higher.

» Determined by convention usually lab balance as
opposed to lab scale or truck scale as opposed to truck
balance.
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Capacity and Readability

Capacity
* The total weight that can be measured on a balance.

Readability
* The smallest weight that can be displayed on a balance.
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Basic Training

Range and Units
Weighing Range

* The minimum load value to the capacity of a balance.
Weighing Units
* The units of measure a balance will display.

« Grams or Kilograms are usually the default, other units
may have be turned on before they can be used.

S SIS

Basic Training

Resolution

Determined by dividing the capacity of a
balance by its readability

* A balance with 1000g capacity and .01g readability would
have a resolution of 10,000 counts

* Also referred to as scale divisions (d).
+d=0.01g

0 —

6/5/2013



6/5/2013

Risk factor? Basic Training

Working
Room

Samp_le being Physical
weighed Influence

Technical Adjustment

Operator /Calibration

Weighing
Instrument
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Basic Training

Criteria for purchasing Lab Balance

Capacity — What is the most it will weigh?
Readability — What is the least it will weigh?
Linearity — What features does it need?
Repeatability — Where will it be used?
Minimum Weight — How reliable is it?

Price — How expensive is it?
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What is the right balance?  Basic Training

We would like to produce 2 kg emulsion in a beaker
weighing 500g. We need the following ingredients:

Water 70%
Oil: 20%
Emulgator: 5%
Moisturizer: 3%

Stabilisator: 1.8%
Fragrance:

Each component shall be weighed with an accuracy of at least 1%.

If possible, we would like to work on a single balance.

Which balance do you recommend ?

Basic Training
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Can | use a balance with a readability of
1 g to weigh my 49 of fragrance with an
accuracy of 1%?

So | need a balance with a higher readability, such
as 0.1g, or 0.01g ........ or maybe even 0.001g7?

The readability of a balance can be set to any value electronically — which does
NOT reflect the accuracy of the instrument.

What we need to know is the measurement uncertainty — and as its most
important consequence - the minimum weight of a balance.
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Basic Training

Accuracy

The accuracy of the measurement refers to
how close the measured value is to the true
or accepted value.

Basic Training

Factors affecting accuracy

Temperature

Air currents

Calibration accuracy

Vibration

Changes In temperature
Changes in atmospheric pressure
Method of weighing
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Basic Training

Accuracy

Can only be measured when the balance is
set up where it is going to be used using
the method that is going to be used.

Basic Training

Repeatability

How close are successive readings of the
same unknown using the same method.
* Expressed as Standard Deviation
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Basic Training

Linearity

Linearity of a balance is the measure of the
error between the displayed weight reading
and the true value of the weight placed on
the balance at different points throughout
the range of the balance.

| . —

What is the right balance  Basic Training

Ufg] = 0.012 + 3.56-6 x Weight

Load on
balance

EX4202
gl

Readability = 0.01g
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J What is the right balance  Basic Training

U lg] = 0.012 + 3.56-6 x Weight

Load on Absolute Relative
balance Measurement | Measurement
EX 4202 [9] Uncertainty Imq] | Uncertainty [%]
Readability = 0.01g 0.01
0.1
AR |-
10
-
I S 100
y IEETH\ v
| == | 1000
e 4100
26mg _ 0006 %

21 4100g

What is the right balance  Basic Training

+12 %
88 mg = Weight = 112 mg

Load on
balance

ld]

EX 4202
Readability = 0.01g
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z What is the right balance  Basic Training

Load on Absolute Relative
balance Measurement | Measurement
] Uncertainty [mg] | Uncertainty [%]

Basic Training
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Basic Training
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Basic Training

‘ﬁ ﬂLﬂdiENGI?’Q Weighing Capacity
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Basic Training
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Basic Training

2.A191Uaz109A
Readability
f [ a 9
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® [S010012 : Quality Assurance Requirement for Measuring Equipment-

Part 1: Metrological Confirmation System for Measuring Equipment
4.3 Confirmation System

GUIDANCE

"The error attributable fo calibration should be as small as possible. In
most areas of measurement, it should be no more than one third and
preferably one fenth of the permissible error of the confirmed
equipment when in use”,
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Basic Training

2.71911a2108 (Readability)

v = Y
® ﬂ1@1ua$!@ﬂ@ﬂ11@ﬂ1ﬂ
A & Aq v a9 =l a A
® !f’]ﬁi’]\i"lf\i%sl“lf@ﬁqfﬂﬁ@ﬂﬁuf’]1f’]’353Jf’]’J13JW@Wfﬂ@ 1/3 vi39 1/1

YBIANUAANAIAVBITUA
#9819 ADINIIFIAUAT 30 AN

41 auranaia lnu +/- 1% = +/- 300/ 2
1A304TIAFAANAIA LAY =300/3 =+-100g

0 aNuAaNa I Lo +/- 0.1%
195 9959AIAANAIA LAY = 30/ 3
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2.A191UAZIDYA Readability
® A uazdeaN1 1aan AN

® 1A 1A NUAANAINIATOIFINITAIY 3 (Ref. to MPE chart) !\“,

#2081 ADIMIFITUAT 30 NN
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LAl
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Basic Training
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Basic Training

3. 4UIALNUFS Platform Size

2 Ay & 9 9 A A "4
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Basic Training
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Basic Training

Vv A &
4, Iﬂiﬁﬁﬁﬁﬂlﬁ]%ﬂi@ﬁ%ﬁ

Platform &Termlnal Structure (55304,316,MS)
. °Wiﬂiimmﬂ%ﬁﬂ‘i/]@]@ﬁmi%ﬁiﬂﬁuﬂ (N3, ma)

. °Wi]'liﬂl'li]'lﬂﬁﬂ'lWLL’Jﬂﬁ@iJﬂ']ﬁi%ﬁ']u (Hazardous Area, wash down

, Dust ,etc.) o Jg«

18



6/5/2013

Basic Training

4.1?13@?{%’1%@%?1%@6%"@
Platform & Terminal Structure (55304,316,MS)

=
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MS Structure SS Structure

Basic Training

aistloadiniaziuaz 001 IP Protection  IP “XX”
IEC Standard

Water
Protection

IP xX
IP x5
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Basic Training

Protection (IP Standard
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Basic Training
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Basic Training

5.%1Av09 Ivaaya Load Cell
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] WEl]']ﬁﬂl']Eﬂ']ﬂ”)ﬁ@ﬁ@]@ﬁﬂ']ﬁ%ﬁﬂ']ﬂﬂﬂ (ﬂﬁﬂ,ﬂ']ﬁ)

=Y 9 9/
. WEl]']ﬁﬂl']i]']ﬂﬁﬂ']WLL”Jﬂﬁ@ﬁJﬂ']ﬁi%ﬁ']u (Hazardous Area, wash
down , Dust ,etc.)

a @ 9
® NTUININANYULNT IFU (Heavy Duty)
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Basic Training

FUAV09 Ivaaya Load Cell
Jaalviaaiya

o @Qﬁ!ﬁ au Aluminum Alloy
o liinuaensnszunn Impact
< 3
® 1MANNAINANAT Low Alloy Steel
< [ Y v
® 1 T91TI NUMUABMIATLUNA 1HANI

o linuaensnaniau Corrosion Resistance

< .
® maﬂﬂﬁ'mgmumﬁ Stainless Steel

<
® [1YULTI NUNMU

® NUN13AANTBU Corrosion Resistance
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Basic Training

Portable Scale
. anwamsldan
H @
* asuulay
cw B 4 oaw B 4oy

L] ﬂmwuﬂ(wmumuﬂ‘lumﬂ)

® 3 kg.-30kg, Platform 19x25 cm.
Bench Scale
. anwamsldan

o X
® INNUNU

o IR uuALLEnA AN AEAIN &
A | . 1
n3oilosrumsitou
o 1 .
. finnthwin
® 15 kg-300 kg ,Platform 30x30 cm — 61 x61 cm.
5
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Basic Training

Floor Scale
o ¥
. ARHMEMT TN
3 D
e Ny , fliie
* FINUUNULONAY
e o da - .
o dimSunudiiimnszunnuazaesiivmalug)
9
« WAATOHITD

® 1500 kg.-3,000 kg,

® Platform 1mx1m-1.5mx1.5m
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Thank You
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