MANUFACTURING AND TEST SEQUENCE (MTS)

For Energy Industries of Ohio

Coil C1

	OPER. #
	STATION
	DESCRIPTION OF PROCESS
	INITIAL
	DATE

	10
	CAD Group
	Verify the integrity of the Princeton models and assure it is the latest revision. Models need to be inspected for rips and tears.
	
	

	20
	CAD Group
	Confirm critical dimensions with Princeton. Identify amounts of finish stock, tolerance of non-machined areas, and draft allowance.
	
	

	30
	CAD Group
	Procure stock allowances from Major Machine, and shrink allowances from Metaltek.
	
	

	40
	CAD Group
	Send out model for final approval to Dave Williamson, Major Machine, and Metaltek.
	
	

	50
	CAD Group
	Post new model on-site for solidification modeling.
	
	

	60
	CAD Group
	Create Pro-E pattern models for cope pattern and get approval from Metaltek.
	
	

	70
	Bench Group
	Pull inventory, rough cut and glue up cope pattern for router machining.
	
	

	80
	CAM Group
	Create Surfcam tool paths for cope pattern and verify tool paths using Surfcam verification program.
	
	

	90
	CAM Group
	Calibrate router per 5AX Calibration.doc.
	
	

	100
	CAM Group
	Setup pattern material blocks on router from datum points and run cope pattern complete. 
	
	

	110
	CAM Group
	Calibrate router per 5AX Calibration.doc. If router has lost calibration during machining operation, all work after previous validation must be reviewed. If an out-of-tolerance condition exists, these items must be noted on a non-conforming material. After a non-conforming item is identified, EIO must be notified, and a review of Lawton quality and engineering must take place for disposition of item.
	
	

	120
	CAD Group
	Cope pattern, cores, and core boxes are checked as a final assembly upon completion. Failure of a core to fit or a closure problem will result in reworking of the core box to proper tolerance. Then the mold is reassembled for final dimensional verification.
	
	

	130
	CAD Group
	Create Pro-E pattern models for drag pattern and get approval from Metaltek.
	
	

	140
	Bench Group
	Pull inventory, rough cut and glue up drag pattern for router machining.
	
	

	150
	CAM Group
	Create Surfcam tool paths for drag pattern and verify tool paths using Surfcam verification program.
	
	

	160
	CAM Group
	Calibrate router per 5AX Calibration.doc.
	
	

	170
	CAM Group
	Setup pattern material blocks on router from datum points and run drag pattern complete. 
	
	

	180
	CAM Group
	Calibrate router per 5AX Calibration.doc. If router has lost calibration during machining operation, all work after previous validation must be reviewed. If an out-of-tolerance condition exists, these items must be noted on a non-conforming material. After a non-conforming item is identified, EIO must be notified, and a review of Lawton quality and engineering must take place for disposition of item.
	
	

	190
	CAD Group
	Drag pattern, cores, and core boxes are checked as a final assembly upon completion. Failure of a core to fit or a closure problem will result in reworking of the core box to proper tolerance. Then the mold is reassembled for final dimensional verification.
	
	

	200
	CAD Group
	Create Pro-E pattern models for core box #1 and get approval from Metaltek.
	
	

	210
	Bench Group
	Pull inventory, rough cut and glue up core box #1 for router machining.
	
	

	220
	CAM Group
	Create Surfcam tool paths for core box #1 and verify tool paths using Surfcam verification program.
	
	

	230
	CAM Group
	Calibrate router per 5AX Calibration.doc.
	
	

	240
	CAM Group
	Setup pattern material blocks on router from datum points and run core box #1 complete. 
	
	

	250
	CAM Group
	Calibrate router per 5AX Calibration.doc. If router has lost calibration during machining operation, all work after previous validation must be reviewed. If an out-of-tolerance condition exists, these items must be noted on a non-conforming material. After a non-conforming item is identified, EIO must be notified, and a review of Lawton quality and engineering must take place for disposition of item.
	
	

	260
	CAD Group
	Create Pro-E pattern models for core box #2 and get approval from Metaltek.
	
	

	270
	Bench Group
	Pull inventory, rough cut and glue up core box #2 for router machining.
	
	

	280
	CAM Group
	Create Surfcam tool paths for core box #2 and verify tool paths using Surfcam verification program.
	
	

	290
	CAM Group
	Calibrate router per 5AX Calibration.doc.
	
	

	300
	CAM Group
	Setup pattern material blocks on router from datum points and run core box #2 complete. 
	
	

	310
	CAM Group
	Calibrate router per 5AX Calibration.doc. If router has lost calibration during machining operation, all work after previous validation must be reviewed. If an out-of-tolerance condition exists, these items must be noted on a non-conforming material. After a non-conforming item is identified, EIO must be notified, and a review of Lawton quality and engineering must take place for disposition of item.
	
	

	320
	CAD Group
	Create Pro-E pattern models for core box #3 and get approval from Metaltek.
	
	

	330
	Bench Group
	Pull inventory, rough cut and glue up core box #3 for router machining.
	
	

	340
	CAM Group
	Create Surfcam tool paths for core box #3 and verify tool paths using Surfcam verification program.
	
	

	350
	CAM Group
	Calibrate router per 5AX Calibration.doc.
	
	

	360
	CAM Group
	Setup pattern material blocks on router from datum points and run core box #3 complete. 
	
	

	370
	CAM Group
	Calibrate router per 5AX Calibration.doc. If router has lost calibration during machining operation, all work after previous validation must be reviewed. If an out-of-tolerance condition exists, these items must be noted on a non-conforming material. After a non-conforming item is identified, EIO must be notified, and a review of Lawton quality and engineering must take place for disposition of item.
	
	

	380
	CAD Group
	Create Pro-E pattern models for core box #4 and get approval from Metaltek.
	
	

	390
	Bench Group
	Pull inventory, rough cut and glue up core box #4 for router machining.
	
	

	400
	CAM Group
	Create Surfcam tool paths for core box #4 and verify tool paths using Surfcam verification program.
	
	

	410
	CAM Group
	Calibrate router per 5AX Calibration.doc.
	
	

	420
	CAM Group
	Setup pattern material blocks on router from datum points and run core box #4 complete. 
	
	

	430
	CAM Group
	Calibrate router per 5AX Calibration.doc. If router has lost calibration during machining operation, all work after previous validation must be reviewed. If an out-of-tolerance condition exists, these items must be noted on a non-conforming material. After a non-conforming item is identified, EIO must be notified, and a review of Lawton quality and engineering must take place for disposition of item.
	
	

	440
	CAD Group
	Create Pro-E pattern models for core box #5 and get approval from Metaltek.
	
	

	450
	Bench Group
	Pull inventory, rough cut and glue up core box #5 for router machining.
	
	

	460
	CAM Group
	Create Surfcam tool paths for core box #5 and verify tool paths using Surfcam verification program.
	
	

	470
	CAM Group
	Calibrate router per 5AX Calibration.doc.
	
	

	480
	CAM Group
	Setup pattern material blocks on router from datum points and run core box #5 complete. 
	
	

	490
	CAM Group
	Calibrate router per 5AX Calibration.doc. If router has lost calibration during machining operation, all work after previous validation must be reviewed. If an out-of-tolerance condition exists, these items must be noted on a non-conforming material. After a non-conforming item is identified, EIO must be notified, and a review of Lawton quality and engineering must take place for disposition of item.
	
	

	500
	CAD Group
	Create Pro-E pattern models for core box #4 and get approval from Metaltek.
	
	

	510
	Bench Group
	Pull inventory, rough cut and glue up core box #6 for router machining.
	
	

	520
	CAM Group
	Create Surfcam tool paths for core box #6 and verify tool paths using Surfcam verification program.
	
	

	530
	CAM Group
	Calibrate router per 5AX Calibration.doc.
	
	

	540
	CAM Group
	Setup pattern material blocks on router from datum points and run core box #6 complete. 
	
	

	550
	CAM Group
	Calibrate router per 5AX Calibration.doc. If router has lost calibration during machining operation, all work after previous validation must be reviewed. If an out-of-tolerance condition exists, these items must be noted on a non-conforming material. After a non-conforming item is identified, EIO must be notified, and a review of Lawton quality and engineering must take place for disposition of item.
	
	

	560
	CAD Group
	Create Pro-E pattern models for core box #7 and get approval from Metaltek.
	
	

	570
	Bench Group
	Pull inventory, rough cut and glue up core box #7 for router machining.
	
	

	580
	CAM Group
	Create Surfcam tool paths for core box #7 and verify tool paths using Surfcam verification program.
	
	

	590
	CAM Group
	Calibrate router per 5AX Calibration.doc.
	
	

	600
	CAM Group
	Setup pattern material blocks on router from datum points and run core box #7 complete. 
	
	

	610
	CAM Group
	Calibrate router per 5AX Calibration.doc. If router has lost calibration during machining operation, all work after previous validation must be reviewed. If an out-of-tolerance condition exists, these items must be noted on a non-conforming material. After a non-conforming item is identified, EIO must be notified, and a review of Lawton quality and engineering must take place for disposition of item.
	
	

	620
	CAD Group
	Create Pro-E pattern models for core box #8 and get approval from Metaltek.
	
	

	630
	Bench Group
	Pull inventory, rough cut and glue up core box #8 for router machining.
	
	

	640
	CAM Group
	Create Surfcam tool paths for core box #8 and verify tool paths using Surfcam verification program.
	
	

	650
	CAM Group
	Calibrate router per 5AX Calibration.doc.
	
	

	660
	CAM Group
	Setup pattern material blocks on router from datum points and run core box #8 complete. 
	
	

	670
	CAM Group
	Calibrate router per 5AX Calibration.doc. If router has lost calibration during machining operation, all work after previous validation must be reviewed. If an out-of-tolerance condition exists, these items must be noted on a non-conforming material. After a non-conforming item is identified, EIO must be notified, and a review of Lawton quality and engineering must take place for disposition of item.
	
	

	680
	CAD Group
	Create Pro-E pattern models for core box #9 and get approval from Metaltek.
	
	

	690
	Bench Group
	Pull inventory, rough cut and glue up core box #9 for router machining.
	
	

	700
	CAM Group
	Create Surfcam tool paths for core box #9 and verify tool paths using Surfcam verification program.
	
	

	710
	CAM Group
	Calibrate router per 5AX Calibration.doc.
	
	

	720
	CAM Group
	Setup pattern material blocks on router from datum points and run core box #9 complete. 
	
	

	730
	CAM Group
	Calibrate router per 5AX Calibration.doc. If router has lost calibration during machining operation, all work after previous validation must be reviewed. If an out-of-tolerance condition exists, these items must be noted on a non-conforming material. After a non-conforming item is identified, EIO must be notified, and a review of Lawton quality and engineering must take place for disposition of item.
	
	

	740
	CAD Group
	Create Pro-E pattern models for core box #10 and get approval from Metaltek.
	
	

	750
	Bench Group
	Pull inventory, rough cut and glue up core box #10 for router machining.
	
	

	760
	CAM Group
	Create Surfcam tool paths for core box #10 and verify tool paths using Surfcam verification program.
	
	

	770
	CAM Group
	Calibrate router per 5AX Calibration.doc.
	
	

	780
	CAM Group
	Setup pattern material blocks on router from datum points and run core box #10 complete. 
	
	

	790
	CAM Group
	Calibrate router per 5AX Calibration.doc. If router has lost calibration during machining operation, all work after previous validation must be reviewed. If an out-of-tolerance condition exists, these items must be noted on a non-conforming material. After a non-conforming item is identified, EIO must be notified, and a review of Lawton quality and engineering must take place for disposition of item.
	
	

	800
	CAD Group
	Create Pro-E pattern models for core box #5a and get approval from Metaltek.
	
	

	810
	Bench Group
	Pull inventory, rough cut and glue up core box #5a for router machining.
	
	

	820
	CAM Group
	Create Surfcam tool paths for core box #5a and verify tool paths using Surfcam verification program.
	
	

	830
	CAM Group
	Calibrate router per 5AX Calibration.doc.
	
	

	840
	CAM Group
	Setup pattern material blocks on router from datum points and run core box #5a complete. 
	
	

	850
	CAM Group
	Calibrate router per 5AX Calibration.doc. If router has lost calibration during machining operation, all work after previous validation must be reviewed. If an out-of-tolerance condition exists, these items must be noted on a non-conforming material. After a non-conforming item is identified, EIO must be notified, and a review of Lawton quality and engineering must take place for disposition of item.
	
	

	860
	CAD Group
	Create Pro-E pattern models for core box #6a and get approval from Metaltek.
	
	

	870
	Bench Group
	Pull inventory, rough cut and glue up core box #6a for router machining.
	
	

	880
	CAM Group
	Create Surfcam tool paths for core box #6a and verify tool paths using Surfcam verification program.
	
	

	890
	CAM Group
	Calibrate router per 5AX Calibration.doc.
	
	

	900
	CAM Group
	Setup pattern material blocks on router from datum points and run core box #6a complete. 
	
	

	910
	CAM Group
	Calibrate router per 5AX Calibration.doc. If router has lost calibration during machining operation, all work after previous validation must be reviewed. If an out-of-tolerance condition exists, these items must be noted on a non-conforming material. After a non-conforming item is identified, EIO must be notified, and a review of Lawton quality and engineering must take place for disposition of item.
	
	

	920
	Bench Group
	Final assembly of all components. This includes all sanding for cosmetics and painting to seal the wood. Pattern components are located and aligned using wooden dowel pins. Dowel pinholes were precisely located during the router operation per Pro-E model and Surfcam program. Inspection of various critical areas takes place in this operation using hand tools such as dial calipers and scales.
	
	

	930
	CAD Group
	Laser scan finished patterns, cores, and core boxes. Then compare components to the Pro-E models.
	
	

	940
	Bench Group
	Take digital photos on Thursday of each week to capture progress and solve problems.
	
	

	950
	Bench Group
	Skid and crate all patterns components in a way that ensures complete protection from pattern damage.
	
	

	960
	Project Leader
	Assist in molding and mold closing process at Metaltek. This ensures tooling will go together well through dimensional alignment.
	
	

	970
	Project Leader
	Any non-conformance issues found are to be reported to EIO quality, at the time they are found regardless as to which step of the process is active.
	
	


