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Stainless Steel CNC Machining for Durable Precision
Components

Key Takeaways
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e Stainless steel CNC machining delivers corrosion-resistant, high-strength parts ideal for demanding sectors like medical,
aerospace, and industrial equipment.

e Tolerances as tight as £0.005 mm and surface finishes down to Ra 0.2 um are achievable across a range of stainless steel

alloys.

Choosing the right grade (e.g., 303 for machinability, 17-4 PH for strength) directly impacts part performance, tooling cost, and

lead time.
e All orders come with full material traceability and are produced under ISO 9001:2015 quality systems, with PPAP and GD&T
inspection reports available.

e Both rapid prototyping and scalable production volumes are supported, with economic efficiencies at higher quantities.

Introduction: High-Integrity Stainless Steel CNC Machined Parts
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Stainless steel CNC machining transforms corrosion-resistant alloys into durable, tight-tolerance components for demanding
industrial environments. From medical implants to aerospace fittings, the process combines the inherent strength of stainless
grades with computer-controlled precision, delivering parts that withstand extreme temperatures, aggressive chemicals, and
repeated sterilization cycles. For procurement teams and design engineers, partnering with an experienced CNC machining
provider means access to a single source for prototypes, low-volume validation runs, and full-scale production, all held to ISO 2768

and GD&T ASME Y14.5 standards.


https://vtmachining.com/cnc-boring/stainless-steel/
https://vtmachining.com/cnc-turning/stainless-steel/
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» Watch video: https://www.youtube.com/watch?v=Vm9TVez-cPQ

Capability and Specification Overview

The following capabilities are typical of a well-equipped stainless steel machining cell. Actual limits depend on part geometry and

selected material grade.

e Processes: CNC milling (3-, 4-, and 5-axis), CNC turning, mill-turn, Swiss-type machining, wire EDM, sinker EDM, and surface
grinding.

e Achievable Tolerances: Standard linear tolerance £0.005in (0.13 mm); tighter to £0.001in (0.025 mm) with secondary
operations. GD&T applied per ASME Y14.5.

¢ Maximum Part Envelope: Milling envelope approximately 40 x 20 x 20in (1,000 x 500 x 500 mm); turning diameter up to

20in (500 mm); Swiss-type limited to smaller diameters (typically < 1.25in).

Materials Supported: Austenitic (304/304L, 316/316L, 303), martensitic (410, 420, 440C), precipitation hardening (17-4 PH,

15-5PH), duplex (2205), and specialty stainless alloys.

e Surface Finish: As-machined Ra 32-63 pin (0.8-1.6 um); post-processing can achieve Ra = 8 pin (0.2 um) with grinding or
electropolishing.

o Wall Thickness/Feature Limits: Minimum wall thickness 0.020in (0.5 mm) for milled pockets; down to 0.010in (0.25 mm) on

Swiss-turned parts. Aspect ratios for deep holes up to 10:1 possible with carbide tooling.


https://www.youtube.com/watch?v=Vm9TVez-cPQ
https://www.youtube.com/watch?v=Vm9TVez-cPQ
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| Process Variants and Machine Capabilities

Not all stainless steel parts are created equal, and the ideal machine configuration depends on complexity, volume, and precision

requirements.

3-Axis CNC Milling - Cost-effective for prismatic parts with straightforward geometries, such as brackets and housings. Best

for low to medium complexity.

5-Axis CNC Milling - Enables single-setup machining of complex contours, angled features, and sculpted surfaces. Reduces

fixturing and improves precision for impellers, surgical instruments, and aerospace brackets.

e CNC Turning and Mill-Turn - Ideal for cylindrical components (shafts, bushings, fittings). Mill-turn centers add live tooling to

perform milling, drilling, and tapping in one cycle, cutting lead time on parts that normally require multiple ops.

Swiss-Type Machining - Purpose-built for long, slender parts under 1.25 in diameter. Excellent for bone screws, pins, and

miniature fluid connectors where concentricity is critical.

« EDM (Wire and Sinker) - For extremely hard stainless grades or intricate internal cavities that cannot be milled. Wire EDM

produces sharp internal corners and fine profiles; sinker EDM handles blind features and complex 3D forms.

Typical Applications and Buyer Scenarios
Stainless steel CNC machining serves a broad spectrum of industries and part families:

¢ Medical and Dental: surgical instruments, orthopedic implants, endoscopic components, dental abutments.
e Aerospace and Defense: actuator components, sensor housings, fasteners, hydraulic fittings.

o Fluid and Process Control: valve bodies, pump shafts, flow meter components, sanitary fittings (3-A compliant finishes

available).

« Automotive and Motorsport: exhaust flanges, fuel system connectors, sensor bosses.

Many buyers engage two service paths: rapid prototyping for functional testing and design validation (quantities 1-50), and
production machining for recurring orders in the hundreds to tens of thousands. A supplier supporting both can hold first-article

inspection reports and material certifications throughout the product lifecycle.

Custom Finishing and Secondary Operations
In-house and partner-network finishing services expand the utility of machined stainless components:

o Passivation - Removes free iron and enhances natural corrosion resistance per ASTM A967.
o Electropolishing - Smooths micro-burrs and reduces Ra to < 16 pin, critical for medical and food contact parts.

« Bead Blasting and Brushed Finishes - Uniform matte or satin cosmetic appearance; often used on consumer-facing metal

goods.
e Powder Coating - Available in a range of colors for parts requiring additional surface protection or aesthetics.
o Laser Marking and Engraving - Permanent part numbering, UDI codes, logo, or pass/fail indicators.

o Heat Treating - Custom aging or vacuum heat treating for precipitation-hardened grades to achieve required mechanical

properties.



(foncinndy PRECISION
@" XINXIN

| Ordering Parameters: Quantities, Lead Times, and Packaging

e Minimum Order Quantity: Typically no minimum for prototyping (1 part accepted); production orders are flexible, with

economic efficiencies at higher volumes.

e Lead Times: Prototypes in 5-10 business days (complex parts may require additional setup). Production runs generally ship
within 2-4 weeks after approval of first-article samples.

« Packaging: Standard export packaging includes VCI (volatile corrosion inhibitor) bags, desiccant packs, and vacuum sealing for

moisture-sensitive applications. Custom crating or layered foam inserts available for delicate or high-precision parts.

Request a Quote for Your Stainless Steel Machining Project

To receive a tailored quotation, submit your CAD files (STEP, IGES, or native formats) along with target quantities and required
delivery dates. Our application engineers will review the design for manufacturability and respond with a competitive proposal that

includes material certification, finishing options, and a production timeline.

Achieving Durable, Precision Parts with Stainless Steel CNC Machining

Stainless steel CNC machining produces components that combine inherent corrosion resistance with high mechanical strength,
making them suitable for long-term use in harsh environments. The process uses computer-controlled tools to mill, turn, drill, and
grind stainless steel alloys into parts that meet tight dimensional and surface-finish requirements. Procurement teams rely on this

capability for components that must maintain integrity under chemical exposure, fluctuating temperatures, or high-stress loads.

Key Facts for Procurement Managers

e Core Processes: CNC milling, CNC turning, Swiss-type machining, 5-axis simultaneous machining, wire and sinker EDM, and
precision grinding.
e Typical Tolerances: Capable of holding £0.005 mm (0.0002 in) on critical features, with general tolerances per ISO 2768-m or

better.

Material Coverage: Austenitic (304, 316L), martensitic (420, 440C), precipitation-hardening (17-4 PH), and duplex grades,

with mill test reports provided.

o Surface Finishes: As-machined Ra 0.8-3.2 um, with optional electropolishing, passivation, bead blasting, or fine grinding to

meet Ra 0.2 um or lower.

o Part Envelope: Maximum dimensions depend on the machine; multi-axis mills typically accommodate parts up to 800 x 500 x

500 mm, while Swiss lathes handle bar stock up to 32 mm diameter.
e Order Quantities: Both prototype (1-50 pcs) and production volumes (1,000+) are supported, with cost benefits at scale.
e Lead Time: Prototypes in 5-10 business days; production orders typically ship within 2-4 weeks after first-article approval.

o Export Packaging: VCI bags, desiccant, vacuum sealing, optional crating or foam inserts for delicate parts.
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Selecting the Right Stainless Steel Grade for Your Application

Different stainless steel alloys offer distinct machinability, hardness, and corrosion resistance profiles. The choice directly affects

tool life, achievable surface finish, and part cost.

Austenitic Grades (304, 316, 303)

304 and 316 are the most common austenitic stainless steels. They provide excellent corrosion resistance and are widely used in
food processing, chemical, and medical device components. 303 offers improved machinability due to added sulfur, making it

preferable for high-volume CNC turning operations where tight dimensional control is critical.

Martensitic and Precipitation-Hardening Grades

Martensitic grades (420, 440C) can be hardened through heat treatment, yielding high wear resistance for valve components and
pump shafts. 17-4 PH combines good corrosion resistance with high strength after precipitation hardening, commonly specified in
aerospace and defense applications. These alloys often require rigid fixturing and optimized cutting parameters to maintain

precision during 5-axis machining.

Quality Assurance and Traceability

Full material traceability is standard, with heat-lot certification supplied for every order. Dimensional inspection uses coordinate
measuring machines (CMM) and optical comparators, with reports formatted to ASME Y14.5 GD&T standards. In-process checks and
final audit ensure conformance to PPAP Level 3 or similar customer-specified requirements. Non-destructive testing (dye penetrant,
ultrasonic) is available for critical-safety components. All machined parts are produced under ISO 9001:2015 registered quality

systems, with ISO 13485 for medical components available upon request.

Process Overview: Stainless Steel CNC Machining Capabilities

Consolidated Specifications for Stainless Steel CNC Machining

Aspect Details

Machining Processes 3-, 4-, and 5-axis milling, turning, Swiss turning, EDM, grinding, boring, honing
Achievable Tolerances +0.005 mm on precision features; general ISO 2768-m

Materials 304, 316L, 303, 17-4 PH, 420, 440C, duplex; full material certs

Surface Finishes As-machined Ra 0.8-3.2 um; electropolish, passivate, bead blast to Ra 0.2 um
Part Size Envelope Up to 800 x 500 x 500 mm (milling); bar stock up to 32 mm (Swiss)

Order Quantities Prototype (1-50) to full production (1,000+)

Lead Time Prototypes 5-10 days; production 2-4 weeks after first-article approval

Quality Standards ISO 9001:2015; GD&T per ASME Y14.5; PPAP support; material traceability


https://vtmachining.com/cnc-turning/stainless-steel/
https://vtmachining.com/cnc-5-axis-machining/stainless-steel/
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For a tailored quote on your stainless steel precision components, submit your CAD files and specifications. Our team provides a

manufacturability review and a complete proposal including material options, finishes, and a clear production schedule.

Frequently Asked Questions

What are the most common stainless steel grades for CNC machining?
Common austenitic grades include 304 and 316L for general corrosion resistance, and 303 for improved machinability.
Precipitation-hardening 17-4 PH is chosen for high strength, while martensitic 420 and 440C offer hardness after heat treatment.

The selection depends on the end-use environment and mechanical requirements.

How tight can tolerances be held on stainless steel machined parts?
CNC machining can hold tolerances of £0.005 mm (0.0002 in) on critical features. General tolerances typically follow ISO 2768-m or

better. Achieving extremely tight tolerances may require additional finishing operations such as precision grinding or honing.

What surface finishes are available for stainless steel components?
As-machined surfaces typically range from Ra 0.8 to 3.2 um. Post-processing options include electropolishing, passivation, bead
blasting, and fine grinding to reach Ra 0.2 um or lower. The choice depends on functional requirements like cleanability, corrosion

resistance, or aesthetic appearance.

Can | get both prototypes and high-volume production in stainless steel?
Yes. Suppliers commonly handle orders from single-digit prototypes to runs exceeding 1,000 units. Prototype lead times are often
5-10 business days, while production quantities ship within 2-4 weeks after first-article approval. Scalability is built into the process

planning.

What certifications should a CNC machining partner have for stainless steel parts?
Look for ISO 9001:2015 as a baseline. For medical components, ISO 13485 is relevant. Aerospace buyers may require AS9100. In
addition, the supplier should provide material mill test reports, GD&T inspection data, and support PPAP documentation when

requested.

Frequently Asked Questions

What is Stainless Steel CNC Machining for Durable Precision Components and how is it produced?
Stainless Steel CNC Machining for Durable Precision Components is a precision metal manufacturing process. VT machining
produces it to your CAD/drawing using CNC-controlled equipment, with the method and parameters selected from your material

and tolerance spec.

What tolerances can you achieve for Stainless Steel CNC Machining for Durable Precision Components?
Stainless Steel CNC Machining for Durable Precision Components is held to tight, repeatable tolerances; exact figures depend on

the alloy, geometry and feature size. Share your drawing and we will confirm the achievable values.

Can Stainless Steel CNC Machining for Durable Precision Components be customised to my drawing?
Yes. Stainless Steel CNC Machining for Durable Precision Components is made to order from your CAD/artwork, so dimensions,

features, material and finish are all tailored to your specification.
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