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Technical Specification

Alumine Insulator

Cf. Technical drawing CDD No.: LHCBLM__0005
The General Technical Specification, EDMS 581010, in its actual version, constitutes an integral part of this document.
1 Deliverable
Number of pieces:
Baseline:
7110
Option:
1680

Material Al2O3 97%

All dimensions and tolerances are given on the technical design drawing. Special care has to be taken that the diameter of the central hole stays between 12.4 and 12.7 mm.

The ceramics acts as electrical insulator in an ultra high vacuum and must not outgas. Special care has to be taken to avoid any contamination of the surface which could impair the application for UHV (see the General Technical Specification section 2, and especially 2.1.1). The pieces will undergo a baking procedure after they have been delivered to CERN to reduce outgasing. They have to withstand 1000°C during 2 hours and the mounting and falling of the temperature at a rate of 100°C per hour. 
The final cleaning for UHV and the baking procedure is not part of the deliverable.
The raw material will be supplied by the contractor.
2 Specification and test of electric resistivity of the insulator

Two adjacent holes of the workpiece with the diameter of 4.5 mm have to be equipped with two screws of 4 mm diameter, a plane washer at each side and held by a nut each. The electric resistivity between these two screws at 3000 V in vacuum has to stay below 3 1017 Ohm (10-14 A).
3 Specification of the material

3.1 General 
3.1.1 Scope
The insulators are used for high voltages (3000 V) and in ultra-high vacuum. They must, therefore, not be porous and be completely free from degassing.

3.2 Applicable Documents
This specification makes reference to the following publications:
1. CERN/FC/1814-II
(1975)

General conditions of CERN contracts

2. ASTM 
C20


3. ASTM
C351

4. ASTM
C372

5. ASTM
C408

6. ASTM
C528

7. ASTM
C565 
 

8. ASTM 
D116


9. ASTM
D150
  

10. ASTM
D256

11. ASTM
D257

12. ASTM
E18

13. ASTM
F77

3.3 General Characteristics
3.3.1 Material
Alumina ceramic Al2O3
Minimum alumina content 96 to 98% - SiO2 remainder.

3.3.2 Others Characteristics
See annex 1.

3.3.3 Surface Finish
Surface faults, e.g. pitting, iron marks, blistering, scoring, cracking, excess material, scaling, etc. will not be accepted if they impair any of the specification requirements.
3.3.4 Fabrication
The insulators shall be produced by isostatic pressure.
3.3.5 Packing
The packing used must be strong enough to protect the surface finish of the various shapes of ceramic material supplied, both during transport and storage.

3.4 Quality Control
3.4.1 General 
The general conditions of CERN/FC/1814-II contracts are applicable.

3.4.2 Inspection Stages
3.4.2.1 Qualification inspection

3.4.2.1.1 Phase de qualification

The offer shall also contain full details of the materials used and the documents that have been applied. The offer shall indicate the points where a divergence exists between the material proposed and that specified by CERN. 

The bidder shall submit proposals concerning the schedule of tests to be carried out on the material, and provide details of the guarantees. 

3.4.2.1.2 Failures

One or several parameter failures may provoke a qualification refusal without appeal by the tender.

For each batch delivered the following tests shall be carried out by the manufacturer
· mechanical characteristics,
· electrical characteristics,

· thermal characteristics,
· dimensions

· outgasing
· fissures and cracks controls.

CERN reserves the right to delegate a representative to be present at these tests. The results of the tests shall be communicated to CERN at the time of delivery at the latest.

3.4.2.2 Quality conformance inspection

The constant quality control is applied on each partial or complete delivery of the product.

3.4.2.2.1 Inspection method

At CERN an incoming inspection will be performed to verify the requirements of the technical specifications.

3.4.2.2.2 Failures

Document CERN/FC/1814-II, clause 13.
4 Annex 1
4.1 Others Characteristics
	PROPERTIES
	TEST METHOD

	UNITS
	VALUES
	PROPOSED VALUES

	Alumina (Al2O3) content
	Spectrographic analysis
	%
	> 96 
	

	Apparent density
	ASTM C20, F77
	g/cm3
	3.8 – 4
	

	Flexural strength
	ASTM D116, ACMA test 2
	kg/cm2
	3200
	

	Compressive strength
	ASTM C528 - D116
	kg/cm2
	21100 – 29800
	

	Tensile strength
	ASTM C565
	kg/cm2
	1410 - 2460

	

	Impact strength
	ASTM D116 D256 Charpy
	m kg
	0.08 - 0.09

	

	Modulus of elasticity (Young's modulus)
	Resonance frequency 1011 


	dynes/cm2
	33 – 39
	

	Hardness
	ASTM E18 Rockwell 45N
	
	78 – 90
	

	Impenetrability (liquids)
	ASTM D116
	
	Leak tight
	

	Impenetrability (gases)
	Helium mass spectrometer
	
	Leak tight
	

	Open porosity
	
	%
	0
	

	Working temperature
	
	°C
	max. 1600

	

	Thermal expansion coef.
	- 200° to 25°C
	ASTM D116 - C372
	10-6/°C
	3  - 3.5
	

	
	25° to 200°C
	
	
	5.3 - 6.8
	

	
	25° to 500°C
	
	
	6.1 - 7.6
	

	
	25° to 800°C
	
	
	6.9 - 8.1
	

	
	25° to 1000°C
	
	
	7.4 - 8.6
	

	Thermal shock resistance
	
	
	Good
	

	Break down voltage
	ASTM D116
	kV/mm
	7.1 - 10.2
	

	Electric resistivity
	
	( cm
	> 1015
	


