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Topics
Students should learn
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Nature of technology

* Innovation and
technology

* Energy and energy
resources

 Materials and
standard components

IR BRI ARG TE S
DAT C&A Guide (S4-6) 2015 (extract)
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Outcomes

Students should be able to

18. ..
19. ..
20. ..

2. THRE AMERIEE

18. ..

19. ..

20. ..

21. Understand the properties
of commonly used
materials

(b ZE;S) 2015 (EEE)

a5t BA

Explanatory notes
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M4l £5. BAOKRES) 81
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* ERSERMFFIIEE T RERE
KREEER (BIIN12E KIZ208)

» Explore and describe material properties
(e.g. the structure of matter, bonding, and
stress and strain) of plastics/ wood/ metal/
ceramic

 Design and make products using
appropriate materials and standard
components (e.g. bolt and nut)
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Outcomes

Students should be able to
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Production process 22. .. « Apply appropriate tools in the shaping (e.g.
 Health and industrial ~ 23. .. filing and forging), joining (e.g. riveting and

safety 24. Execute appropriate screwing), machining (e.g. drilling, turning,
* Tools, equipment and fabrication processes laser cutting and vacuum forming) and

machineries
* Manufacturing
systems

finishing (e.g. coating and painting) of
materials
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Systems and control

Input-Process-
Output

Logic gates
Mechanical systems
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DAT C&A Guide (S4-6) 2015 (extract)

Physical structure
Basic electronics
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Outcomes

Students should be able to
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27. ..
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aT. HE. RIEH%
30. ..

31. ..

26. ...

21. ...

28. ..

29. Apply knowledge/concepts of
mechanics in design,
fabrication and control of
systems

30. ..

31. ..
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Propose suitable types of control,
transmission systems and motion
conversion (e.g. linkage, cam and
follower, slider crank, rack and pinion,
and ratchet and pawl) in designing a
mechanical toy
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Materials, components
and systems

 Properties and choice

of
and
structures

* New materials
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Outcomes

Students should be able to
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1. Understand that properties and
working characteristics
influence the choice of

3. Apply for control

systems
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Explanatory notes
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 Explore various materials for
particular applications in design,
fabrication and control

» Apply simple calculations to determine
the mechanical advantage (M.A.),
velocity ratio (V.R.), efficiency and
torque of a mechanical system
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Processing and
manufacturing

and
techniques
» Scale of production
* Quality assurance
and quality control
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Students should be able to

5. PkiE,
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6. ..
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5. Select, explain and execute
appropriate
and techniques
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Suggest appropriate manufacturing
processes for production (e.g. manual
or automated, jig and fixture, tools,
machinery and equipment, fabrication
processes, forming and moulding, and
finishing processes)
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For items marked within[ ],
students are only required to name
and be aware of their application in
the desigh and make processes.

(Rt BUE PRI BT EIES ] (PIIEP7N) — WREHR)
“DAT C&A Guide (Secondary 4 to 6) - Supplementary Notes”



RI TANEBEERREERFRHEBBREHINENRRFNHEBEPHER,
For items marked within [ ], students are only required to name and be aware of their
application in the design and make processes.

7\
s BUK AR, A2 [HEA]

s BEOR AR, MR BEAR. BBR. WUAE. MK,
AR, [HEREAR. BETELAR, BAHEA]
« NIEIRM: KitakilR, BITEMR. D=5 [E 4 4k (MDF)
. R
Woods
« Softwoods: pine, spruce, [cedar]

» Hardwoods: balsa, beech, birch, oak, san cheong, teak, poplar,
[cherry, mahogany, walnut]

» Manufactured boards: blockboard, particle board, medium-density
fibreboard (MDF), plywood

(GRETEERARBGRE AEHEIES| (P ESN) — #RERN) AKIER

Items listed in the “DAT C&A Guide (Secondary 4 to 6) - Supplementary Notes”
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For items marked within [ ], students are only required to name and be aware of their
application in the design and make processes.
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Metals

 Ferrous and its alloys: cast iron, carbon steel, mild steel, stainless
steel, galvanised steel, [high speed steel, tool steel]

« Non-ferrous and its alloys: aluminium, brass, bronze, copper, lead,
tin, zinc, [duralumin, tungsten carbide]

(GRETEERARBGRE AEHEIES| (P ESN) — #RERN) AKIER

Items listed in the “DAT C&A Guide (Secondary 4 to 6) - Supplementary Notes”
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For items marked within [ 1, students are only required to name and be aware of
their application in the design and make processes.

Polymers

« Thermoplastics: acrylonitrile butadiene styrene (ABS),
acrylic/polymethyl methacrylate (PMMA), nylon/polyamide (PA),
polyethylene terephthalate (PET), polypropylene (PP), polystyrene,
(PS), expanded polystyrene (EPS), extruded polystyrene (XPS),
polyvinyl chloride (PVC), [high-density polyethylene (HDPE), low-
density polyethylene (LDPE), polycarbonate (PC),
Teflon/polytetrafluoroethylene (PTFE), polylactic acid (PLA),
polyoxymethylene (POM)]

« Thermosetting plastics: epoxy resin (ER), polyester resin (PR),
polyurethane (PU), urea-formaldehyde (UF) resin

 Elastomer: synthetic rubber, silicon rubber

Items listed in the “DAT C&A Guide (Secondary 4 to 6) - Supplementary Notes”
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For items marked within [ 1, students are only required to name and be aware of
their application in the design and make processes.

Polymers
« Thermoplastics: (ABS),
acrylic/ (PMMA), nylon/ (PA),
(PET), (PP),
(PS), (EPS), (XPS),
(PVC), | (HDPE),
(LDPE), (PC),
Teflon/ (PTFE), (PLA),
(POM)]
 Thermosetting plastics: epoxy resin (ER), polyester resin (PR),
(PU), (UF)

 Elastomer: synthetic rubber, silicon rubber

Items listed in the “DAT C&A Guide (Secondary 4 to 6) - Supplementary Notes”
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For items marked within [ ], students are only required to name and be aware of their
application in the design and make processes.
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Others

(include materials for model making, composites and smart
materials)
e ceramics, cardboards, corrugated boards, [kraft, plaster of Paris,

shape memory alloys, carbon fibres, glass fibres, thermo-
ceramics, nano-materials, materials for making solar panels and

liquid crystal display (LCD)]

(GRETEERARBGRE AEHEIES| (P ESN) — #RERN) AKIER

Items listed in the “DAT C&A Guide (Secondary 4 to 6) - Supplementary Notes”
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Sample Examination Questions



[ ]item:
Name and be aware of its application

2018-DAT2C-Q8

(c) Using annotated sketches, modify the design of the scorter o meet the following requirements:
(ii) The deck should be lightweight, sturay 20d not easily broken, and be capable of carrxingl
weight of up to 50 kgf and|sugzest « new material suitable for the deck. (4 marks)

Suggested Answer

° New material for tae deck: (Any one of the following)

- Carbon fiber
- Fiber glass

AR RE

Sample Examination Questions
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[ ]item:
Name and be aware of its application

2020-DAT1-Q1

State two|design considerations . fien choosing the material for the stand anc one suitable
material based on the considerations. (3 marks)

Suggested Answer

|Design considerationslwhen choosing the material for the stand:
- uitable for use in different weather and outdoor conditions, e.g. withstand the elements.
- Lightweight but strong enough to support the load

'Suitable material:
- (Example) Aluminium alloy

AR RE

Sample Examination Questions
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Non [ ]item: Need to give reasons —
Understanding of physical and
mechanical properties, etc. *

2018-DAT2C-Q8

(b) iitable material for the wheel of the scooter, and give two of the material

at are suitable for the wheel. (3 marks)

Suggested Answer

Scooter wheel material:

o (Any one of the following)

Rubber

- PU (polyurethane rubber / urethane rubber / urethane sponge /
foam rubber / sponge rubber / rubber sponge)

- PP (polypropylene)

'I Properties:I(Any two of the following)
- astic

- Shock-proof/ impact dampening
- Wear resistant

ARG R

Sample Examination Questions
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Materials Non [ ]item: Need to give reasons —
Understanding of physical and

mechanical properties, etc. *

2019-DAT2C-Q7

for your choice.

(a) (i) Suggest a type of wood suitable for making the cot panel and give 2 r¢
(2 marks)

Suggested Answer
Type of wood: Pine/ beech/ white birch
Reason:lmedium strength, durable, resist compression, non-discolouring

2019-DAT2C-Q9

(a) Suggestk suitable plastic material for making a case for the fan, and state one property of the
material that makes it suitable for making the case. (2 marks)

Suggested Answer
(a) Plastid material andl properties Ifor making the case for the fan
* Example: Material: Polypropylene (PP) / Acrylonitrile Butadiene Styrene (ABS) / High

Impact Polystyrene (HIPS)
° Properties:F\eat resistance/ hard/ light in weight

ARG R

Sample Examination Questions



14l b 4H 48 Mechanisms

BRI TANEERREERFELEZBERERHDNENRRAMAHEBETHIER,
For items marked within [ ], students are only required to name and be aware of their
application in the design and make processes.

* LEmAIBEENT. EIRAIEIER. FRERADARIN. JBLE
MRS, EAR. 18R, Featw. Rk, W9EF0YE
m. SR, BREER. GEERA. [ES
SRR, BSHNER]

« cam and follower, rack and pinion, ratchet and pawl, slider crank,
linkages, levers, spur gears, bevel gears, worms and worm
wheels, belts and pulleys, sprockets and chains, simple gear
trains, [compound gear trains, timing belts and pulleys]

(GRETEEARBGRIE AEHEIES| (P ESN) — #RER) RKIEE

Items listed in the “DAT C&A Guide (Secondary 4 to 6) - Supplementary Notes”
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Mechanisms [ ]item: Name and be aware of its
application

2019-DAT1-Q3(c)

Modify the design of the barbecue rack so that it can perform the_op-.gtional procedures of the
following. Using annotated sketches, show the modified design anthe raechanism adopted.

The modified design must be convenient for users to easily remove and put ba.k the skewers.
(6 marks)

(i)  The six straight skewers rotate slowly in the same direction.

(ii)  The lateral skewer rotates simultaneously with the six straight ske'wers in (¢)(i). (4 marks)

Suggested Answer

(1) Six straight skewers rotate slowly in the same direction.

e Modified design and the name of mechanisms: (use ~.nnotated sketches)
Driving the six straight skewers to rotate in the sume direction, e.g. using

ecreasmg CI‘O ational Spee

p
0 an appropriate level, e.g. using

(if)  Lateral and straight skewers rotate simultaneously:

e Modified desngn and the name of mechanisms: (use annotated sketches
- : % ection by 90 degrees, e.g. using bevel gear train

- Drive the lateral and straight skewers rotate simultaneously, e.g. using
Ipulleys and belts, sprockets and chainsl

Sample Examination Questions

BN
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Non [ ]item — Need to give
: reasons, may also require to use
Reference “DAT C&A Guide (Secondary 4-6)”

P.25: Apply simple calculations to determine Calcu!atlons .etc. to
... of a mechanical system explain/support the answers. *

Mechanisms

2019-DAT2C-Q8

(ii) Whatis th{ class of lever Iof the horizontal part of the toWwel hdnger? (1 mark)

(iii) Figure 4 shows that the hinge of Part P at the*vertical/dluminum tube is to be installed at an

upper position. Will the maximum load-se increase€d, reduced or remain unchanged? Why?
(3 marks)

Suggested Answer

(i) C :
o | 3" class of lever

(iii)  |The change of maximum load and reason
€ maximum load will be increase
* the angle between the part P and the horizontal frame increases, the vertical component of
the forces will also be increased, therefore the maximum load of the towel hanger will be
increased.

BN

Sample Examination Questions



5 % 544 Standard components

« 1242 RRURNE. $EE]. EME. XS EE. 2R
BofaE. fNET. HIz]. ,aiﬁmﬁ( &?@Eﬁ& SR/ H

* bolts and nuts, screws, washers, nails, hinges and latches, knock-
down fittings, rivets, pop rivets, ball bearings, roller bearings,

pins/keys

(GRETEEARBGRIE AEHEIES| (P ESN) — #RER) RKIEE

Items listed in the “DAT C&A Guide (Secondary 4 to 6) - Supplementary Notes”
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Standard Components Non [ ]item — Need to show in
detail how to apply standard

components to a specific situation

A

2019-DAT2C-Q7

() Using an annotated sectional or exploded view, suggest one knock-down fitting suitable for
assembling Joint X in Figure 1, and show -by-step how to assemble the back panel to the side
panel securely. (4 marks)

g

(e) Using annotated sketches show how to fix the base onto the cot panels. (2 marks)

BB ZE Suggested Answer

(c) Knock-down fitting and assembly for Joint X
° shape of the knock-down fitting
° name of the knock-down fitting (Cam and Dowel fitting, Cross Dowel fitting)
e screw head - must be embedded in the bed panel
° nut - must be embedded in the bed panel

(e)  Fixthe base onto the cot panels
° type of the bracket used
* method of attaching the base onto the bed panel

BN

Sample Examination Questions



E/BFRR

Manufacturing/Fabrication Processes

3=

« FTREMAIKRAMEE. A AREIMIELRFISEE 4534
A RziETZ. LARIE BIFEEEE]. BB B et o TV iE .
ENEVIIETGER ig”hzﬂliﬁiﬂ e

Joining

 temporary and permanent fixings, assembly and joint using a
range of frame and carcase construction, joint with adhesives,
solvents and mechanical methods, hard and soft soldering,
riveting and screwing, welding

(GRETEEARBGRIEAEHEIES| (P ESN) — #RERN) RKIEE

Items listed in the “DAT C&A Guide (Secondary 4 to 6) - Supplementary Notes”



FE/BERER
Manufacturing/Fabrication Processes

BRI TANBEERTEERFRHEBBREHIENRRNHEBEPHER,
For items marked within [ ], students are only required to name and be aware of their application in
the design and make processes.

D37
FERFIAVE, EEFIAMY, KARALT.
EHR. ELZERL B, ESTRUDS FEESIETL, 3
el mE LI . (R, RS,

. e

Forming

e cutting by hand tools, shaping by hand tools, laminating, bending,
vacuum forming, injection moulding, blow moulding, rotational
moulding, forging, rolling, pressing, 3D printing, sintering, [deep drawing,
compression moulding, extrusion, spinning]

(GRETEEARBGRIEAEHEIES| (P ESN) — #RERN) RKIEE

Items listed in the “DAT C&A Guide (Secondary 4 to 6) - Supplementary Notes”
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Manufacturing/Fabrication Processes

BRI TANBEERTEERFRHEBBREHIENRRNHEBEPHER,
For items marked within [ ], students are only required to name and be aware of their application in
the design and make processes.

<M RIE
}Tﬂi‘ﬁ“;ﬁ?\ EZ& BBmEIb. EMNIIK, WERITEE, 8
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S8, #&1E. KTItDE]

Finishing
* polishing, coating, painting, anodising, varnishing, sanding, plating, veneering
Machining

« drilling, turning, sawing, milling, routing, etching, laser cutting, [spark erosion,
melting, water jet cutting]

(GRETEEARBGRIEAEHEIES| (P ESN) — #RERN) RKIEE

Items listed in the “DAT C&A Guide (Secondary 4 to 6) - Supplementary Notes”



FE/BERER
Manufacturing/Fabrication Processes

BRI TANBEERTEERFRHEBBREHIENRRNHEBEPHER,
For items marked within [ ], students are only required to name and be aware of their application in
the design and make processes.
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Casting

« [sand casting, die casting]

Heat treatment

« [annealing, hardening, case hardening, tempering]

(GRETEEARBGRIEAEHEIES| (P ESN) — #RERN) RKIEE

Items listed in the “DAT C&A Guide (Secondary 4 to 6) - Supplementary Notes”
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Sample Examination Questions



Manufacturing/

Fabrication Processes

Reference "DAT C&A Guide (Secondary Non [ ]item — Need to give step-by-*

) 729 SHEE RRET Sl A step manufacturing/ fabrication
appropriate manufacturing processes _ _
process in detail.

and techniques

2019-DAT2C-Q7

(d) Using annotated sketches, show {suitable type of joint (or each of Joint Y and Z of the side panel
shown in Figure 2 and name the joints. (7 marks)

Suggested Answer

(d) JointY
° blind Mortise and Tenon
° method >f assembling

Joint Z
e _corner bridle joint / haunch mortise and tenon / dowel joint

° | method of assembling

BN

Sample Examination Questions
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Sample Examination Questions



Manufacturing/ Non [ ]item - Need to give

step-by-step manufacturing/

Fabrication Processes fabrication process in detail. *

2019-DAT2C-Q9

(b) The blade of the fan is made of thermoplastics.

g the blade. Describe, with the aid of
the production method. (6 marks)

(i) State one mass production/ method
annotated sketches, the forming processes

Suggested Answer

(b)) () Mass productior. method of the blade
° injection moulding

Procedures

* pour the plastic granules into the funnel

o feed the granules to the barrel by turning the screw
e the granules are melted by the heater while feeding
* inject the molten plastics into the mould

e when it is cool, open the mould and eject the part.
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For items marked within[ ],
students are only required to name
and be aware of their application in
the desigh and make processes.
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School-based Assessment(SBA)
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Students canapply[ ]itemsin

their SBA to develop various/the
most appropriate design solution.
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SBA Assessment Criteria Revised Version(2021)(extract)
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4(a) . Developing design ideas into *
a final solution: Quality of design
development
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Provides refinement and alternatives to designs
with sound justifications that are informed by the
In-depth application of technical knowledge of
materials and processes.
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SBA Assessment Criteria Revised Version(2021)(extract)
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Lla) 1FEREtEREREM =8  © TIEHREBERETHE, BIEFEMNEEE
AT & EX1BERET A M, R, REREM RS KIGHHER,

= 35 LA BN AR AE It BERE R R ET FRISH PR B
=R
2L d%o
4(b) . Developing design ideas into ¢ Develops a final design solution, with
a final solution: Quality of final comprehensive and relevant details regarding
design solution materials, dimensions, finishes and fabrication

techniques which clearly address all
requirements of the design specifications.
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SBA Assessment Criteria Revised Version(2021)(extract)
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Assessment Criterion
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5(b). Making the final
prototype: Materials, tools,
equipment and processes for
making

Description
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Applies appropriate technology including materials,
systems, components and processes with good
justifications; shows an excellent, in-depth
understanding of material properties.

Uses appropriate tools, machinery and equipment
skillfully (including digital design and manufacture), and
works with a high level of skill.
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