High Temperature, Heat, Flame, Fire, Molten Metal & Weld Splatter Protection Materials
Fax Orders: 610-340-9054  Telephone Orders: 610-906-3549  orders@abthermal.com

CerMax™ High Temperature Non Conductive Alumina & Zirconia
Fasteners: Nuts, Bolts, Washers English & Metric

High temperature use to 3000°F / 1649°C.

English and Metric Sizes; Other sizes available.
Alumina fasteners are 100% molded — then fired. No
machining or grinding.

Full Fired 99.8% Alumina & Zirconia, Non Conductive.
Minimum order is $250.00 —mixing of pieces allowed
All sales final. No warranty offered or implied

CerMax™ High Temperature Non Conductive Ceramic Fasteners - Alumina

English (Other Sizes Available — Please Ask) Metric (Other Sizes Available — Please Ask)

Part Number Type Size Price Part Number Type Size Price
FST-CA-E-N-0-80 Nut 0-80 $18.64 FST-CA-M-N-2 Nut 2 mm $20.60
FST-CA-E-N-2-56 Nut 2-56 $19.80 FST-CA-M-N-3 Nut 3 mm $22.40
FST-CA-E-N-4-40 Nut 4-40 $21.80 FST-CA-M-N-4 Nut 4 mm $24.80
FST-CA-E-N-5-40 Nut 5-40 $22.08 FST-CA-M-N-5 Nut 5 mm $26.00
FST-CA-E-N-6-32 Nut 6-32 $ 24.00 FST-CA-M-N-6 Nut 6 mm $27.60
FST-CA-E-N-8-32 Nut 8-32 $ 25.00 FST-CA-M-N-8 Nut 8 mm $28.38
FST-CA-E-N-10-32 Nut 10-32 $ 26.00
FST-CA-E-N-1/4-20 Nut 1/4-20 $ 27.00
FST-CA-E-N-5/16-18 Nut 5/16-18 $28.12
FST-CA-E-N-3/8-16 Nut 3/8-16 $29.12
FST-CA-E-W-0-80 Washer 0-80 $3.99 FST-CA-M-W-2 Washer 2 mm $5.20
FST-CA-E-W-2-56 Washer 2-56 $4.15 FST-CA-M-W-3 Washer 3 mm $5.40
FST-CA-E-W-4-40 Washer 4-40 $4.48 FST-CA-M-W-4 Washer 4 mm $6.40
FST-CA-E-W-5-40 Washer 5-40 $4.65 FST-CA-M-W-5 Washer 5 mm $7.40
FST-CA-E-W-6-32 Washer 6-32 $4.98 FST-CA-M-W-6 Washer 6 mm $ 7.66
FST-CA-E-W-8-32 Washer 8-32 $5.31 FST-CA-M-W-8 Washer 8 mm $7.97
FST-CA-E-W-10-32 Washer 10-32 $5.81
FST-CA-E-W-1/4-20 Washer 1/4-20 $6.16
FST-CA-E-W-5/16-18 Washer 5/16-18 $7.49
FST-CA-E-W-3/8-16 Washer 3/8-16 $8.32

CerMax™ High Temperature Non Conductive Ceramic Fasteners - Zirconia

English (Other Sizes Available — Please Ask) Metric (Other Sizes Available — Please Ask)

Part Number Type Size Price Part Number Type Size Price
FST-CZ-E-N-2-56 Nut 2-56 $27.06 FST-CZ-M-N-2 Nut 2 mm $ 26.56
FST-CZ-E-N-4-40 Nut 4-40 $29.55 FST-CZ-M-N-3 Nut 3 mm $29.88
FST-CZ-E-N-6-32 Nut 6-32 $ 31.54 FST-CZ-M-N-4 Nut 4 mm $ 34.36
FST-CZ-E-N-8-32 Nut 8-32 $ 35.03 FST-CZ-M-N-5 Nut 5 mm $42.33
FST-CZ-E-N-10-32 Nut 10-32 $40.50 FST-CZ-M-N-6 Nut 6 mm $48.14
FST-CZ-E-N-1/4-20 Nut 1/4-20 $48.47 FST-CZ-M-W-2 Washer 2 mm $12.45
FST-CZ-E-W-2-56 Washer 2-56 $12.78 FST-CZ-M-W-3 Washer 3 mm $14.94
FST-CZ-E-W-4-40 Washer 4-40 $14.28 FST-CZ-M-W-4 Washer 4 mm $20.25
FST-CZ-E-W-6-32 Washer 6-32 $17.43 FST-CZ-M-W-5 Washer 5 mm $ 25.56
FST-CZ-E-W-8-32 Washer 8-32 $20.75 FST-CZ-M-W-6 Washer 6 mm $30.05
FST-CZ-E-W-10-32 Washer 10-32 $24.90
FST-CZ-E-W-1/4-20 Washer 1/4-20 $29.71
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CerMax™ High Temperature Non Conductive Ceramic Fasteners - Alumina
English (Other Sizes Available — Please Ask) Metric (Other Sizes Available — Please Ask)

Part Number Type Size Price Part Number Type Size Price
FST-CA-E-B-0-80x1/4 Bolt 0-80 x 1/4 $28.72 FST-CA-M-B-2X5 Bolt 2 mm x5 mm $.35.00
FST-CA-E-B-2-56x1/4 Bolt 2-56 x 1/4 $ 32.80 FST-CA-M-B-2X10 Bolt 2 mm x 10 mm $38.60
FST-CA-E-B-2-56x3/8 Bolt 2-56 x 3/8 $ 35.00 FST-CA-M-B-3X5 Bolt 3 mm x 5 mm $38.80
FST-CA-E-B-2-56x1/2 Bolt 2-56 x 1/2 $ 38.80 FST-CA-M-B-3X10 Bolt 3 mm x 10 mm $43.40
FST-CA-E-B-4-40x1/4 Bolt 4-40 x 1/4 $ 34.80 FST-CA-M-B-3X20 Bolt 3 mm x 20 mm $47.00
FST-CA-E-B-4-40x3/8 Bolt 4-40 x 3/8 $ 37.40 FST-CA-M-B-3X25 Bolt 3 mm x 25 mm $49.40
FST-CA-E-B-4-40x1/2 Bolt 4-40 x 1/2 $41.40 FST-CA-M-B-4X5 Bolt 4 mmx5mm $43.20
FST-CA-E-B-4-40x3/4 Bolt 4-40 x 3/4 $ 45.60 FST-CA-M-B-4X10 Bolt 4 mm x 10 mm $47.60
FST-CA-E-B-4-40x1 Bolt 4-40 x 1 $ 48.00 FST-CA-M-B-4X20 Bolt 4 mm x 20 mm $51.80
FST-CA-E-B-5-40x1/4 Bolt 5-40 x 1/4 $33.53 FST-CA-M-B-4X25 Bolt 4 mm x 25 mm $ 54.40
FST-CA-E-B-5-40x3/8 Bolt 5-40 x 3/8 $ 36.02 FST-CA-M-B-4X30 Bolt 4 mm x 30 mm $ 56.80
FST-CA-E-B-5-40x1/2 Bolt 5-40 x 1/2 $39.84 FST-CA-M-B-4X40 Bolt 4 mm x 40 mm $60.20
FST-CA-E-B-5-40x3/4 Bolt 5-40 x 3/4 $43.33 FST-CA-M-B-5X5 Bolt 5mm x 5 mm $46.20
FST-CA-E-B-5-40x1 Bolt 5-40 x 1 $45.98 FST-CA-M-B-5X10 Bolt 5mm x 10 mm $50.80
FST-CA-E-B-6-32x1/4 Bolt 6-32 x 1/4 $ 38.40 FST-CA-M-B-5X20 Bolt 5 mm x 20 mm $ 54.60
FST-CA-E-B-6-32x3/8 Bolt 6-32 x 3/8 $ 41.60 FST-CA-M-B-5X25 Bolt 5 mm x 25 mm $57.20
FST-CA-E-B-6-32x1/2 Bolt 6-32 x 1/2 $ 46.20 FST-CA-M-B-5X30 Bolt 5 mm x 30 mm $ 59.80
FST-CA-E-B-6-32x3/4 Bolt 6-32 x 3/4 $50.00 FST-CA-M-B-5X40 Bolt 5 mm x 40 mm $63.40
FST-CA-E-B-6-32x1 Bolt 6-32 x 1 $ 52.40 FST-CA-M-B-6X5 Bolt 6 mm x5 mm $49.00
FST-CA-E-B-8-32x1/4 Bolt 8-32 x 1/4 $ 40.80 FST-CA-M-B-6X10 Bolt 6 mm x 10 mm $ 54.40
FST-CA-E-B-8-32x3/8 Bolt 8-32 x 3/8 $43.80 FST-CA-M-B-6X20 Bolt 6 mm x 20 mm $ 58.40
FST-CA-E-B-8-32x1/2 Bolt 8-32 x 1/2 $ 49.00 FST-CA-M-B-6X25 Bolt 6 mm x 25 mm $60.60
FST-CA-E-B-8-32x3/4 Bolt 8-32 x 3/4 $ 53.00 FST-CA-M-B-6X30 Bolt 6 mm x 30 mm $63.80
FST-CA-E-B-8-32x1 Bolt 8-32 x 1 $ 55.80 FST-CA-M-B-6X40 Bolt 6 mm x 40 mm $ 66.40
FST-CA-E-B-8-32x1-1/4 Bolt 8-32 x 1-1/4 $ 58.00 FST-CA-M-B-6X50 Bolt 6 mm x 50 mm $69.80
FST-CA-E-B-8-32x1-1/2 Bolt 8-32 x 1-1/2 $ 60.20 FST-CA-M-B-6X60 Bolt 6 mm x 60 mm $73.20
FST-CA-E-B-10-32x1/4 Bolt 10-32 x 1/4 $ 42.60 FST-CA-M-B-6X75 Bolt 6 mm x 75 mm $77.40
FST-CA-E-B-10-32x3/8 Bolt 10-32 x 3/8 $ 46.00 FST-CA-M-B-8X5 Bolt 8 mm x5 mm $48.84
FST-CA-E-B-10-32x1/2 Bolt 10-32 x 1/2 $51.00 FST-CA-M-B-8X10 Bolt 8 mm x 10 mm $55.11
FST-CA-E-B-10-32x3/4 Bolt 10-32 x 3/4 $ 55.20 FST-CA-M-B-8X20 Bolt 8 mm x 20 mm $ 58.57
FST-CA-E-B-10-32x1 Bolt 10-32 x 1 $ 58.40 FST-CA-M-B-8X25 Bolt 8 mm x 25 mm $60.22
FST-CA-E-B-10-32x1-1/4 Bolt 10-32 x 1-1/4 $ 60.40 FST-CA-M-B-8X30 Bolt 8 mm x 30 mm $62.70
FST-CA-E-B-10-32x1-1/2 Bolt 10-32 x 1-1/2 $ 62.80 FST-CA-M-B-8X40 Bolt 8 mm x 40 mm $65.84
FST-CA-E-B-1/4-20x1/4 Bolt 1/4-20 x 1/4 $ 44.80 FST-CA-M-B-8X50 Bolt 8 mm x 50 mm $70.62
FST-CA-E-B-1/4-20x3/8 Bolt 1/4-20 x 3/8 $ 48.40 FST-CA-M-B-6X60 Bolt 8 mm x 60 mm $74.09
FST-CA-E-B-1/4-20x1/2 Bolt 1/4-20 x 1/2 $ 53.40 FST-CA-M-B-6X75 Bolt 8 mm x 75 mm $78.71
FST-CA-E-B-1/4-20x3/4 Bolt 1/4-20 x 3/4 $ 58.00
FST-CA-E-B-1/4-20x1 Bolt 1/4-20 x 1 $ 60.80
FST-CA-E-B-1/4-20x1-1/4 Bolt 1/4-20 x 1-1/4 $ 63.00 Strength - Alumina (A998)
FST-CA-E-B-1/4-20x1-1/2 Bolt 1/4-20 x 1-1/2 $ 65.20
FST-CA-E-B-1/4-20x1-3/4 Bolt 1/4-20 x 1-3/4 $ 68.00 ] Destructive
FST-CA-E-B-1/4-20x2 Bolt 1/4-20 x 2 $70.80 Bolt Size Torque (in*Ib):
FST-CA-E-B-1/4-20x2-1/2 Bolt 1/4-20 x 2-1/2 $73.20
FST-CA-E-B-1/4-20x3 Bolt 1/4-20 x 3 $ 76.00 4-40 1.6
FST-CA-E-B-5/16-18x1/4 Bolt 5/16-18 x 1/4 $43.82
FST-CA-E-B-5/16-18x3/8 Bolt 5/16-18 x 3/8 $ 47.47 6-32 2.3
FST-CA-E-B-5/16-18x1/2 Bolt 5/16-18 x 1/2 $ 52.62
FST-CA-E-B-5/16-18x3/4 Bolt 5/16-18 x 3/4 $56.61 8-32 5.5
FST-CA-E-B-5/16-18x1 Bolt 5/16-18 x 1 $59.43 10-32 6.2
FST-CA-E-B-5/16-18x1-1/4 Bolt 5/16-18 x 1-1/4 $61.09
FST-CA-E-B-5/16-18x1-1/2 Bolt 5/16-18 x 1-1/2 $63.25 1/4-20 20.4
FST-CA-E-B-5/16-18x1-3/4 Bolt 5/16-18 x 1-3/4 $ 66.07
FST-CA-E-B-5/16-18x2 Bolt 5/16-18 x 2 $ 68.89 5/16-18 41.9
FST-CA-E-B-5/16-18x2-1/2 Bolt 5/16-18 x 2-1/2 $73.37
FST-CA-E-B-5/16-18x3 Bolt 5/16-18 x 3 $76.69 3/8-16 95
FST-CA-E-B-3/8-16x1/4 Bolt 3/8-16 x 1/4 $46.15
FST-CA-E-B-3/8-16x3/8 Bolt 3/8-16 x 3/8 $ 49.80 Strength Notes
FST-CA-E-B-3/8-16x1/2 Bolt 3/8-16 x 1/2 $54.95 1. The data in the table is not guaranteed and intended only
FST-CA-E-B-3/8-16x3/4 Bolt 3/8-16 x 3/4 $59.26 as informational. Exposing ceramic fasteners to the same
FST-CA-E-B-3/8-16x1 Bolt 3/8-16 x 1 $61.42 forces typically exerted on metal fasteners is not
FST-CA-E-B-3/8-16x1-1/4 Bolt 3/8-16 x 1-1/4 $63.58 recommended and may result in catastrophic failure.
FST-CA-E-B-3/8-16x1-1/2 Bolt 3/8-16 x 1-1/2 $66.23 ) . )
FST-CA-E-B-3/8-16x13/4 Bort 3/8-16 x 1.3/ $68.56 2. "Destructive Tor_que_" is the average maximum torque on
FST-CAE-B-3/8-16x2 Bolt 3816 x 2 57121 | Nex head bolts until failure.

FST-CA-E-B-3/8-16x2-1/2 Bolt 3/8-16 x 2-1/2 $ 75.20
FST-CA-E-B-3/8-16x3 Bolt 3/8-16 x 3 $79.35
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CerMax™ High Temperature Non Conductive Ceramic Fasteners - Zirconia

English (Other Sizes Available — Please Ask)

Metric (Other Sizes Available — Please Ask)

1. Controlled by the Batch Composition

2. Measured by Pychnometer Immersion Technique

3. per ASTM C 1161-02¢c

Part Number Type Size Price Part Number Type Size Price
FST-CZ-E-B-2-56x1/4 Bolt 2-56 x 1/4 $50.98 FST-CZ-M-B-2X5 Bolt 2mm x5 mm $.48.51
FST-CZ-E-B-4-40x1/4 Bolt 4-40 x 1/4 $53.96 FST-CZ-M-B-2X10 Bolt 2mm x 10 mm $49.83
FST-CZ-E-B-4-40x3/8 Bolt 4-40 x 3/8 $55.28 FST-CZ-M-B-3X5 Bolt 3 mmx5mm $50.98
FST-CZ-E-B-4-40x1/2 Bolt 4-40 x 1/2 $58.41 FST-CZ-M-B-3X10 Bolt 3mmx 10 mm $53.30
FST-CZ-E-B-4-40x3/4 Bolt 4-40 x 3/4 $64.19 FST-CZ-M-B-3X15 Bolt 3mmx 15 mm $56.10
FST-CZ-E-B-4-40x1 Bolt 4-40 x 1 $73.76 FST-CZ-M-B-3X20 Bolt 3 mm x 20 mm $61.55
FST-CZ-E-B-6-32x1/4 Bolt 6-32 x 1/4 $60.22 FST-CZ-M-B-3X25 Bolt 3 mm x 25 mm $70.62
FST-CZ-E-B-6-32x3/8 Bolt 6-32 x 3/8 $61.38 FST-CZ-M-B-4X5 Bolt 4 mm x5 mm $ 56.93
FST-CZ-E-B-6-32x1/2 Bolt 6-32 x 1/2 $65.34 FST-CZ-M-B-4X10 Bolt 4 mm x 10 mm $59.24
FST-CZ-E-B-6-32x3/4 Bolt 6-32 x 3/4 $71.78 FST-CZ-M-B-4X15 Bolt 4 mm x 15 mm $62.87
FST-CZ-E-B-6-32x1 Bolt 6-32x 1 $80.52 FST-CZ-M-B-4X20 Bolt 4 mm x 20 mm $69.14
FST-CZ-E-B-8-32x1/4 Bolt 8-32x 1/4 $65.01 FST-CZ-M-B-4X25 Bolt 4 mm x 25 mm $78.54
FST-CZ-E-B-8-32x3/8 Bolt 8-32 x 3/8 $67.32 FST-CZ-M-B-4X30 Bolt 4 mm x 30 mm $85.31
FST-CZ-E-B-8-32x1/2 Bolt 8-32x1/2 $70.46 FST-CZ-M-B-5X5 Bolt 5mmx5mm $64.19
FST-CZ-E-B-8-32x3/4 Bolt 8-32 x 3/4 $77.39 FST-CZ-M-B-5X10 Bolt 5mm x 10 mm $ 66.50
FST-CZ-E-B-8-32x1 Bolt 8-32x1 $87.29 FST-CZ-M-B-5X15 Bolt 5mmx 15 mm $70.62
FST-CZ-E-B-8-32x1-1/4 Bolt 8-32x1-1/4 $93.39 FST-CZ-M-B-5X20 Bolt 5 mm x 20 mm $76.40
FST-CZ-E-B-10-32x1/4 Bolt 10-32 x 1/4 $70.46 FST-CZ-M-B-5X25 Bolt 5 mm x 25 mm $86.13
FST-CZ-E-B-10-32x3/8 Bolt 10-32 x 3/8 $73.26 FST-CZ-M-B-5X30 Bolt 5 mm x 30 mm $92.57
FST-CZ-E-B-10-32x1/2 Bolt 10-32 x 1/2 $76.89 FST-CZ-M-B-5X40 Bolt 5 mm x 40 mm $102.96
FST-CZ-E-B-10-32x3/4 Bolt 10-32 x 3/4 $ 84.65 FST-CZ-M-B-6X5 Bolt 6 mm x5 mm $68.48
FST-CZ-E-B-10-32x1 Bolt 10-32 x 1 $ 95.54 FST-CZ-M-B-6X10 Bolt 6 mm x 10 mm $71.45
FST-CZ-E-B-10-32x1-1/4 Bolt 10-32 x 1-1/4 $101.97 FST-CZ-M-B-6X15 Bolt 6 mm x 15 mm $75.57
FST-CZ-E-B-10-32x1-1/2 Bolt 10-32 x 1-1/2 $107.09 FST-CZ-M-B-6X20 Bolt 6 mm x 20 mm $82.34
FST-CZ-E-B-1/4-20x1/4 Bolt 1/4-20 x 1/4 $74.25 FST-CZ-M-B-6X25 Bolt 6 mm x 25 mm $92.89
FST-CZ-E-B-1/4-20x3/8 Bolt 1/4-20 x 3/8 $76.89 FST-CZ-M-B-6X30 Bolt 6 mm x 30 mm $99.83
FST-CZ-E-B-1/4-20x1/2 Bolt 1/4-20 x 1/2 $81.02 FST-CZ-M-B-6X40 Bolt 6 mm x 40 mm $110.06
FST-CZ-E-B-1/4-20x3/4 Bolt 1/4-20 x 3/4 $88.44 FST-CZ-M-B-6X50 Bolt 6 mm x 50 mm $120.12
FST-CZ-E-B-1/4-20x1 Bolt 1/4-20 x 1 $101.48
FST-CZ-E-B-1/4-20x1-1/4 Bolt 1/4-20 x 1-1/4 $107.25
FST-CZ-E-B-1/4-20x1-1/2 Bolt 1/4-20 x 1-1/2 $112.37
FST-CZ-E-B-1/4-20x1-3/4 Bolt 1/4-20 x 1-3/4 $119.79
FST-CZ-E-B-1/4-20x2 Bolt 1/4-20 x 2 $126.23

Material Properties — Alumina (A998) & Zirconia (TZP)

Property Unit A998 TZP

Physical Properties

Composition (1) weight % 99.8 AL,O3 5.4Y,03

Density (2) g/cm® 3.89 6.0

Porosity volume % Impervious Impervious

Color Ivory Off-white

Mechanical Properties

Hardness GPa (knoop) 11.1 11.7

4-point Bend (3) Strength (MOR) MPa (ksi) 325 (47) 600 (87)

Thermal Properties

Maximum Service Temp °C 1650 2200

Thermal Expansion Coefficient °C" (25 - 700°C) 7.5x10° 11.2x10°

Thermal Conductivity (20°C) W/me°K (Btuein/ft’ehre°F) 35 (242) 2 (14)

Electrical Properties

Dielectric Strength Volts/mil 200 51

Dielectric Constant @1MHz @ 20°C 10.0 28.0
Ohm.cm @ 25°C 14 >10"

Volume Resistivity Ohm.cm @ 300°C 2.5x10" n/a
Ohm.cm @ 500°C 5.5x10" 4.8x10°
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Zirconia (Zirconium Oxide, ZrO,)

Zirconia is one of the most studied ceramic materials. Zirconium dioxide (in its most naturally occurring form) is the mineral
baddeleyite. Zirconia begins its life following a thermal treatment process (calcining) of the zirconium dioxide. This zirconia is
further processed into different forms, including powder. Zirconia formulations utilize a “ready to press” type of zirconia powder for
its near-net shaping manufacturing process.

Transformation Toughened

With a melting point of 2715°C and a boiling point of 4300°C, pure zirconia is extremely tough. However, when heated, phase
changes in its physical characteristics reveal a weakness. In its tetragonal phase the expansion of a pure zirconia part results in
internal stresses, leading to cracks. This inherent weakness is corrected with the addition of a stabilizer, such as vyittria (Yttrium
oxide, Y203), producing YTZP, a yittria partially stabilized zirconia.

A part made of YTZP zirconia remains stable as is moves from its monoclinic (room temperature) phase to its tetragonal (heated)
phase and back again, resulting in lessened expansion, and minimal crack propagation. These changes are referred to as
Transformation Toughening.

The common threads found making YTZP zirconia the material of choice often includes:
. Resistance to high abrasion
e  Chemical stability
. Coefficient of thermal expansion similar to steel

Environments in which YTZP may not be suitable include long term water emersion and temperatures of 500° C (and above) in
which electrical conductivity must be avoided. As with all custom ceramic part orders, we work closely with the customer to arrive at
a ceramic formulation that not only meets the spec, but also avoids such undesirable circumstances.

Alumina (Aluminum Oxide, Al,O;)
Alumina, one of the oldest technical ceramics, remains one of the most common still in use. Alumina, thoroughly documented since
the 1920's, is an industry standard to which many other ceramic materials are compared. Many of the custom ceramic parts
Ceramco manufactures for its customers are made from alumina because of its desirable properties, including:

. Chemical inertness

e  Resistance to high wear

e  Resistance to thermal conductivity

. Resistance to electrical conductivity

Alumina’s most notable characteristics are its high hardness, dielectric constant and high mechanical stability. These
characteristics make alumina ideal for customer applications subject to high wear and/or low electric loss.

Stock Sizes Notes - alumina & zirconia (PSZ) fasteners

1. The pitch diameter of male threads will not exceed the max allowable according to Class 2. Minimum allowable pitch diameter
may be below that of Class 2, conversely for female threads. Due to shrink factor variances, the stack up tolerance cannot be
controlled on the pitch. It is recommended that you not engage more than 5 to 10 threads on any male fastener.

2. No warranty with respect to torque strength and tensile strength is extended or implied. Ceramic materials are inherently brittle
and display catastrophic failure if impacted or stressed beyond material limits.

Head Styles:
- Socket Head
- Eye-bolt Head
- Hex Head
- Flat Head - Slotted, Phillips & Socket
- Pan Head - Slotted & Phillips
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