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MILESTONE 4 (STAGE 1) - PRELIMINARY MATERIALS SELECTION
Team Number:

42

Complete worksheets on the following pages, considering 2 candidate materials you will consider for your selected implant

component. Each worksheet includes a table for 1 of the 3 materials selection criteria (structure, properties, processing).

— You only need to consider ONE implant component

o All team members should consider the same component for their independent materials selection
— Remember, you only need to research 2 of the 3 criteria (i.e., only complete TWO of the 3 worksheets)

o Consider the same candidate materials when completing each worksheet

o Complete your worksheets before coming to Design Studio 10

Implant

_ Femoral Head
Component:
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MILESTONE 4 (STAGE 1) -

STRUCTURE
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PRELIMINARY MATERIALS SELECTION

Team Number:

42

Complete this worksheet if you are researching STRUCTURE as one of your two required materials selection criteria.

Material Class Atomic Arrangement Interatomic Bonding | Molecular formula
- Metallic Bonding
- Method towards creating
316L AISI Alloyed Metal alloy and metallic bonds | g ¢  Ni
Stainless Steel | 210/, involves Thermoplastic 73 21 14[2]
Ferritic [1] Bonding (TPB) creating
f;l‘i”f}';.(ﬁ' (3.3,‘5.}5‘1‘;“\‘\.‘1’,‘11‘1‘1‘,1?";*{;11 s atomic diffusion at high
. o 25 mefed I8 12 temperatures [3]

Ferritic — cube, shape, crystal, structure

[2]

B 5% Ali;MO;,

- = B 2R

BIOLOX Delta At e - Zr-O bonds quantify
(patente_d name) _ \}‘,’,’,‘,’fv many str_ength properties
Professionally Composite s L o Sl 4 of material. [7]
known as Ceramics ZTA-14 6] [7] - Strong interatomic Zr-Al,03 [6]
Zirconia- [5] Monoclinic crystalline structure bonding in comparison
toughened t ; d fy d tet | with other RE's (reactive
alumina — 14 ransformed from compressed tetragona elements) [7]
(ZTA - 14) [4] crystal structure [6] _lonic bonding [6]
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MILESTONE 4 (STAGE 1) — PRELIMINARY MATERIALS SELECTION
PROPERTIES

Team Number: 42

Complete this worksheet if you are researching PROPERTIES as one of your two required materials selection criteria.

’ Elastic Ultimate | Toughness, Corrosion . . .
Wear . Biological properties
Material Modulus | Strength Fracture Resistance gical prop
Superior corrosion
resistant compared to
High wear other metals [8] - Sltudies show biocomplatib.ility of metal
resistance that | -Performs well against !nmSI(Ijaen?su?tin El)gdy applications of
B1BLAISI Aloyed | 200GPalE] | o | 112278 MPa | canbe corrosion in fresh water | MP -[10]
Stainless Steel m'2[9] increased with | and saltwater systems [8] | - Adequate osteointegration [10]
[s1u5]face coating -Studies do show slight - Demonstrates superior biocompatibility
susceptibility to corrosion | [10]
in biological environment
long term. [10]
-Relatively low volume to weight ratio
advantageous to medical applications
[11]
BIOLOX Delta \ery high corrosion | -Suitable for orthopedic load-bearing
(patented name) ts 12
. Veryhardand | strength even when put | components [12]
Professionally 338 GPa I6 689 MPa [11 5-7 MPa.m1/2 . d . . .
known as Zirconia- a[6] a[t] [11] wear resistant | under  pressure In | _No adverse tissue reactions after
toughened alumina 1l glrriﬁrrggaqemstt[a{q?erature implantation [12]
- 14 (ZTA-14)[4] -Great biocompatibility [12]
-Chemical inertness [12]
-Doesn’t account for osteointegration [12]
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