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File Edit View Select Tools Window Help Feature request

Toolbar— Search Select Tools

Table: | MaterialUniverse E]I

Subset:l Edu Level 1 E]l

E] MaterialUniverse

r-_‘ Ceramics and glasses
E] Hybrids: composites etc
E] Metals and alloys

) Polymers and elastomers

@1 Metals and alloys / Non-ferrous / Titanium alloys /47414 & A4, SR
Az, MHBAEE— B Level 1 P Titanium Alloys k& & HIELE.

¥ Ceramics and glasses / Technical ceramics / Alumina & fAIHTEALT. 1 M
BRI A, mBAE B Level 1 PR ceramic f % Alumina & AbLERMEL % .

4B Metals and alloys / Non-ferrous / Aluminum and alloys / Age-hardening /& 44
G KM, FHEE. RGN, MBS B Level 2 HHEK Age-

|2 PANAN

hardening wrought aluminum alloys 3L 88 & 4 IR0 8% .

@i Hybrids / Natural materials / Plywood 724 ##l. KAHHF. HKEHK, BERE)E
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41 Polymers and elastomers / Polymers / Thermosets / Phenolics & fl5 14
. FEY. BEMEEERBERRE, REASE—JEH Level 1 &K Phenolics ByEE%E
JB(RIRC 8% o

BIBREASE B Level 1 h AR Epoxies BEMAEHIECHE. B Phenolics ByEE
BB R R ?

EIEREAEFE B Level 1 hEIREPR Copper Alloys #i&4MELEk. & MBS
Al 2 & AR gy 2
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17. BB 2 — AR B A RAES v (lenses) HUMPRIRLER. BAMHGRATE?

18. f#i /] CES EduPack " f#5% 3w 78 5 —Jg & -h & M flooring 3t Sl 2 1O A4 K o

19. ~EAAFREEEBHERRAEVPRAMERREERAMPEBAREL D, MRS
H%. fH CES EduPack HHIERIIBERERAFWUEREHRENRKEY
(Biopolymers) . FH RIS EL

GIRANTMA www.grantadesign.com/education/resources 5
TEACHING RESOURCES M.F. Ashby 22 2015


http://www.grantadesign.com/education/resources

E—Hor 182

CES EduPack & fFEHEEEE KL ?

20. #gH Edu Level 1 # 1 6 fli 14 & KLA1 Edu Level 2 with Eco and Durability properties ¥z1%
TN A BEH ) 8 A1t Bk

21. 7% CES B—Jg# & BuE, ik alluminum alloys $844 (—f3E#i4 %) . alumina
FALEE (LM% . polyethylene B2 (—FEEIEIEEREY)) 1 neoprene & T BB
(—FEFEMERS) 1) Young's modulus #5 & (I EE ) A thermal conductivity 2 #4(Z
B CABLEMERE) o WRMERRIE SR IR ? WRE AR K ) B AR

BEREL— TR EZE?

Mechanical properties
[_Young’s modulus ]
Fracture toughness \

7

Thermal properties Young's modulus
Thesmal conduciivity
Maximum use tem perature

Definition........coccoveeveiiciiciinriaenaes
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= etc

T [ 76 |- BB 4 G 2 [T LB L A 7
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| Attributes | Trees | Constants/P |
Axis Settings —3
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Axis Title: Preview
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(@ Logarithmic Linear A Ceramics and glasses
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Edit... Change parameter values used by this axis I
Project Defaults 4| m | +
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30. fH x Bl #/% Density Ml y il A5 Young’s modulus A — A HIIREE, *EE

% Level 2, materials.

BB CERET

A MaterialUniverse F/E7#9 “Edu Level 2 7 ;

A NAEE

AR IR I A Browse Search l Select I Tools

1. Selection data <+——
| Edu Level 2 : Materials @l

2. Selection Stages ’X-axis ‘ ’Y-axis ‘

élGraph =7 Limit %!Tree List of properties |

| = Density I

= Young’s modulus
| = Yield strength |
= etc

LU A 5 26 T Z 4
BB AT A s, A
HIRAEW—FE 48K yield strength & 568 /NA 10MPa(2 ksi)?

31. {#i/f] BOX selection tool JEIEHE Iq T HARAH yield strength Ji Ak 58 & AR
600MPa(90ksi) Fl12 & /N A 2000 kg/m3 (120 los/ft3) 44K .

32. WB PN AE AR 5 K I e A e 5 1 T A 2
7 Level 1 Materials 77, &Zy #4517 R 5 /21 212 LU ia 3 — e ikl o

RSN IR A R A 75 1E y LA [Yield strength (elastic limit)] /
[Density].

33. BfELE x fili NN [Young’s modulus] / [Density] VARl —E@ i@, 755R46H Level 1
Materials.

ERSBL4 R “ Stage 1: Yield strength (elastic limit) / Density” b 7 7/#:
5% Edit stage - X-axis - Advanced, AJ5%i A% Young’ s modulus / Density.
245 CFRP 5t GFRP jin L4525 .

ARG IR Lt A 7

34. I SHE T E TR REE R, ARIEIR B S KRB HAF T
(a) 1R¥% stiffness MIfE (Big, E)
(b) #R 4 thermal conductivity ESVREL (1),

35. fff FH CES EduPack #k i polymers 2E & 4 M B2 Lb 4 8 /I 2 /b 2 KU 1) % B LL
polyethylene (PE) % ) Kig &/ ?
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(b) & (modulus) /M metal 4 /&

(c) #JE &K polymer KA

(d) parallel to the grain “F-{7i&#%ifll & Al perpendicular to the grain T B 15 &% Il & it A TR

RN R B
(e) elastomers 58 1 L & 1) K 3H

CES EduPack £ 7 Level 1 (9 ElH,

(@) M (modulus) KA 1GPa H 5 B A4 K

(b) B fHH 148

(c) BmMEEMEEY

(d) Magnesium alloys 4 424 &t Aluminum alloys S84 4 {5 ?
(e) PEEK (—Hi =B MR TAEEEY) BAZL PTFEHH?
WERIA R S = IR S (stiffness) ?

WA R tensile tests Hi (B o A iR ?

WA A4 KL 5 = 1 L 242 (specific heat capacity) ?

WAL R R 25 (melting point) %6 B & ok ?

7 Level 2 & ¥} HH s £ & BH (Electrical Resistivity) #5/N?

W5 A Rk P A 2 2 E A B s (Y0 A2 5 (carbon footprrint of production) ?
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44,

— I A= 7 IETE 5 T #£4 2 Magnesium Alloys §§i5FAR BN . MRARMIES & &1
B g DA SR LA AR LB 15 . ] CES EduPack 2 A1 — {1 5 22 )i 15 LA A2 i

IR FCAFAR AR A R 2R S STRR -

1&/f] CES EduPack Level 1 5482 — /7 i B HEE Thermal conductivity A7/ .
R I BEHT ST FLEE [ #2 5 : Magnesium Alloys £ 2 %, Aluminum Alloys #574 %

Titanium alloys £ 4 2 LI X CFRP LA Z 5 # o

I 7RG TR 2 \Word A5 71 LB 453K 74 -
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“Custom: Define your own subset...”
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File Edit View Select Tools Window Featurs

=:| Browse pj Search M| lancm-Is

Selection Project
1. Selection Data -
Database: CES EduPack 2013 Level 2
Select from: Choose... H
2. SelectiogCuste.
g Define your own subset... >
Graph

MaterialUniverse
Edu Level 2
Edu Level 2 with durability properties
Edu Level 2 with Eco properties

Edu Level 2 with Eco and durability propert) |||l

ProcessUniverse
Edu Level 2 Joining
Edu Level 2 Shaping
Edu Level 2 Surface Tr ent

Selection table: ’MateriaIUniverse

Initial subset: [Edu Level 2 with durability properties

Selection attributes: [Edu Level 2 with durability properties

Click on checkboxes to indude or exdude records and folders

MaterialUniverse
> Ceramics and glasses
» [C](] Electrical components (Eco audit only)
> [¥][_7 Hybrids: composites, foams, natural materials
- Metals and alloys
3 Polymers and elastomers
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