
Plastic Injection Molds: 

Stress Relieving, Heat 

Treating, DYNA-BLUE®



Areas to Explore

• What is stress relieving

• How to maximize heat treating

• DYNA-BLUE Surface Treating

• Processing Concerns?

• Injection Molding Failure Modes

• Testimonials

• Technical Overviews

• Overview 



Stress Relieving:

• Used to relieve opposing 
tensile/compressive stresses locked in from 
rolling, casting, forging, machining, 
quenching, grinding, welding, EDM. 

• Before hardening on annealed steel 1200-
1300ºF

• After finish grinding 50ºF below tempering 
temperature.



What is DYNA-BLUE®?

DYNA-BLUE is a low temperature, 800 -

1200 ° F, thermal-chemical diffusion process 

that yields two metallurgical characteristics:

1) Compound layer that is ceramic like in 

nature and has a relative hardness of up to 

1880 hardness Knoop.  Note: Rockwell “C” 

68 = Knoop 920.  The layer can be produced 

from .000050” - .002” depending upon the 

application and properties needed.

2) A nitrogen enriched diffusion zone 60+ 

HRC that supports the compound zone. This 

layer can vary from .0013” to greater than 

.018”.



Do I need 8 points hardness 

difference on sliding surfaces?

• Answer: When using DYNA-BLUE® on 

sliding or mating surfaces there is no need 

to have different hardness as the DYNA-

BLUE has excellent lubricity due to the 

blue oxide on the surface and the ceramic 

like layer diffused into the steel.



What is DYNA-BRITE?

• DYNA-BRITE is a DYNA-BLUE® process 

without the steam blueing. This reduces the 

post polishing time for Class “A” finsihes.

• For Lighting Molds

• For a chrome looking surface



Surface Finish

DYNA-BLUE® will produce a blue oxide 

layer anywhere from 1 micron to .0002” 

(.005 mm).  This layer retains lubricants 

and increases corrosion resistance. If a 

higher surface finish is needed the surface 

can be easily returned to a high micro  

finish by using a 10 micron diamond 

slurry.  



Most Frequently Used Materials

P-20, S-7, H-13 & 400 series stainless

Why? 

1- Machineability

2- Availability  

3- Cost

4- Toughness - hardenability

5- Corrosion Resistance



Conventional Heat Treating

Material Harden @ Quench

H-13 1850 ° F Air/Oil

S-7 1725 ° F Air / Oil

420 SS 1795 - 1950° F Air / Oil



10 Bar Vacuum Heat Treating

Optimizing the hardening operation will 
optimize metallurgical properties. 

Controlling hardening phases: 

• Heating rate: control distortion

• Austenitizing Time/ temperature: 
increased temper & fatigue resistance

• Quench rate: increased toughness & 
wear resistance



Benefits of 10 bar Vacuum Hardening• Austenitizing temperatures 1875-1925° F insures complete solution of  vanadium carbides.

• 100% Computer controlled process download, monitoring and feedback adjustments

• Controlled ramp - soak profile = minimize distortion 

• Partial Pressure = Decarb Free Product

• Interruptible quench @ 2, 4, 6, 8 or 10 bar = minimal distortion

• Rapid  inert gas quench, programmable to  > 50 ° per minute to increase thermal fatigue strength.

Vacuum Furnace Capabilities



Typical Ramp - Soak Profile H-13 Die
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Ramp rate and hold to control 

distortion

Hardening temperature and hold.  Get the 

benefits of the alloying elements

Interrupt the quench = minimal 

distortion



Concerns
Every process has its limitations.  Following are areas that  need 

to be considered:

1- Base material type, hardening and tempering history.

2- Rust inhibitors:  Dynamic will only accept 100% water 

soluble, barium free inhibitors. The component should also be 

free of paint, dirt, rust and other contaminants.

3- Packaging:  Whether a commercial carrier or employed 

driver, this is critical in ensuring product integrity during 

transportation.

4- Machining: Heat affected zones caused by grinding or EDM.

5- Delivery:  With ever increasing just in time demands, DYNA-

BLUE® has a competitive edge.  Ask for details on how the 

fluidized bed technology can increase your product quality and 

turnaround.

For the best results, conduct a ñProcess Advanced Quality 

Planò with a Dynamic Account Manager.



Plastic Injection Molding Failure Modes

ÞHeat affected zones caused by machining 

primarily grinding and E.D.M.

ÞErosion of the parting line –Hot 

hydrocarbons / fluorocarbons 

ÞPitting, galling and spalling

ÞSticking / product release

ÞBleed by / free flow

ÞWear (glass / metal filled materials)

ÞThermal Fatigue –Heat Checking (1)

Þ Inter-metallic soldering (1)



LDM Technologies, Port Huron, Michigan has identified 

DynaBlue as “Best Practiceò for the following reasons:

1- Reduced monthly tooling budget from $70,000 to $6,000

2- Eliminated deburring knives throughout the plant and also safety 

related issues.

3- Part component PPM from 36+ to single digit.

4- Ran one die using polypropylene with 30% glass, 2,000,000 plus 

cycles.  Customer wanted to make an engineering change and was 

willing to pay $336,000 for new tooling  A new die was not required.

Testimonial



DynaBlue over a fresh weld or 

surface texture

It is recommended that the filler rod be the same as the base material and stress 

relieved after welding.  DynaBlue will homogenize the surface. 

WELD

SUBSTRATE

DYNABLUE

Re-texturing a DynaBlued surface will require additional pickling time.



Benefits of DYNA-BLUE ®

1- Reduce material costs by replacing stainless steels with alternate 

materials such as P-20, 4140.  

2- Reduce sticking, parting line erosion, heat checking and soldering

3- Increase die lubricity, up to 6% more product

4- Higher Compressive Residual Stresses, -140 to -250 K.S.I.

5- No flaking since the process is a diffusion  process and not a coating.

6- Increase base material thermal fatigue properties

7- Low dimensional variation, less than .0002” (.005 mm) on linear 

characteristics and zero on non-linear.  (Based on as cast 5506 Ductile 

Iron Gear) 

8- Will not soften even at elevated temperatures. 

9- High surface hardness, Hrc 75+

10- Enhanced die repair and weldability

11- Corrosion resistance:  Reduce abrasive wear, PVC attacks and 

corrosion due to mold sweating.

No Environmental Hazards


