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User Guide:  Heat Treating

Procedure:
1.   Review detail part drawing to verify correct parts are matched to job router and related documentation.  Review heat treatment specifications (time,temperature, and Rockwell hardness if applicable) that are located on the detail drawing. Note: When a detail drawing calls out a specific Rc level of hardness, a sample piece of material (comparable in size) must be loaded with the parts to be heat treated. This sample piece of material, or a set-up / scrap piece from the batch (if any) will be used to verify material hardness. In the event If due to the quantity of parts, a job requires multiple batches of parts to be treated, a sample must accompany each batch, and each batch must remain segregated with its test sample for indivdual verification.
2.   Wash parts as per MS1026 prior to Heat Treating. Must assure parts are completely dry and free from contaminants prior to heat treating.

3. Program the oven as per detail drawing specifications. When applicable program ovens utilizing program chart below. All times are represented in hours and all temperatures are represented in Fahrenheit (F) scale. The Ney(Vulcan) Oven can hold up to 9 programs. Program #8 and #9 can be used for alternate programs. Select required program and visually verify settings of program. 
Note:   

· Reference programming charts below for programming guidelines for the Ney (Vulcan) ovens. 

· A semi-annual review will be performed by the Heat Treat Supervisor / Teamleader. The review will consist of verifying each program in the memory of the oven will match identically to the Ney (Vulcan) programming chart.
· Re-validation and review of programs will be scheduled and recorded through “Express Maintenance Software”. 
· Any deviation from approved programs, must have approval from area Supervisor and product group Engineer. The approval’s will be documented on a  Manufacturing Deviation Notice (EN082) and accompany the job paperwork. 

Ney (Vulcan) Programming chart

	Material
	Rate 1
	Temp. 1
	Time 1
	 
	Rate 2
	Temp. 2
	Time 2  
	
	Rate 3    
	Temp. 3    
	Time 3
	Prog. #

	Beryllium Copper
	45 Deg's
	450 Deg's
	0
	
	18 Deg's
	625 Deg's
	3 Hr. 
	
	0
	123 Deg’s
	0
	#1

	2-3 hrs. @ 600-625 deg’s
	 
	 
	 
	
	 
	 
	 
	
	
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	

	17-4 (H900)
	72 Deg's
	900 Deg's
	1 Hr.
	
	0
	123 Deg's
	0
	
	0
	123 Deg’s
	0
	#2

	1 hr. @ 900 deg’s
	 
	 
	 
	
	 
	 
	 
	
	
	 
	 
	 

	
	
	
	
	
	
	
	
	
	
	
	
	

	17-4 (H1025)
	72 Deg's
	1025 Deg's
	4 Hr.
	
	0
	123 Deg's
	0
	
	0
	123 Deg’s
	0
	#3

	4 hrs. @ 1025 deg’s
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	17-4 (H1050)
	72 Deg's
	1050 Deg's
	4 Hr.
	
	0
	123 Deg's
	0
	
	0
	123 Deg’s
	0
	#4

	4 hrs. @ 1050 deg’s
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	17-4 (H1100)
	72 Deg's
	1100 Deg's
	4 Hr.
	
	0
	123 Deg's
	0
	
	0
	123 Deg’s
	0
	#5

	4 hrs. @ 1100 deg’s
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	Vasco (C300)
	72 Deg's
	750 Deg’s
	0
	
	18 Deg’s
	900 Deg’s
	3 Hr. 
	
	0
	123 Deg’s
	0
	#6

	3 hrs. @ 900 deg’s
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	

	OPEN
	
	
	
	
	
	
	
	
	
	
	
	#7

	
	
	
	
	
	
	
	
	
	
	
	
	

	OPEN
	
	
	
	
	
	
	
	
	
	
	
	#8

	
	
	
	
	
	
	
	
	
	
	
	
	

	OPEN
	
	
	
	
	
	
	
	
	
	
	
	#9

	
	
	
	
	
	
	
	
	
	
	
	
	


Unless specified on programming chart above,all other heat treat program’s will be written following example format below:

EXAMPLE:     Print specifies -  (1300 degrees for 20 hrs) – Program as follows.
RATE 1            TEMP 1             TIME 1
72
deg’s
     1300 Deg’s          20 hrs.

 RATE 2            TEMP 2             TIME 2
 0 deg’s
         123 deg’s               0 hrs.

 RATE 3            TEMP 3             TIME 3

 0 deg’s
        123 deg’s               0 hrs.

4. Place the parts in the oven, close door and turn oven on. 

5. Once the heat-treat process has been activated, there shall not be any form of interruptions. The door will not be opened to add more batches for any reason.  

6. Remove parts from the heat treat oven when the program or time duration is complete. When removing parts from oven, caution must be used to prevent any type of burn injuries. The use of mittens or pliers to remove containers that hold the parts must be utilizied. Cool parts on the fan table.
7. When an Rc level of hardness is indicated on the detail drawing, material hardness will need to be verified with the Rockwell Hardness Tester. The hardness verification will be performed on the material sample treated with each furnace batch of parts. A single Rc value noted on the drawing, designates a minimum level of hardness required. If a range is noted, hardness must measure within that range. All parts treated with samples measuring outside of requirements must be segregated and dispositioned per MS1078h. 
PREVENTIVE MAINTENANCE:
Will be scheduled and recorded through “Express Maintenance Software”.
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