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1 Purpose

This document defines the functional, geometric, and strength requirements for the center drive-

shaft used in the Honda Civic EK (1996–2000) AWD build using:

• A K-series engine,

• A Honda CR-V K-series AWD manual transmission, and

• A CR-V rear differential.

The driveshaft connects the AWD transmission output to the rear differential input and is

specified as a custom-built, primarily two-piece assembly manufactured by a professional

driveline shop. The key goals are:

• Provide a realistic alignment strategy for a home-built chassis (no “perfect” jigging).

• Ensure adequate torque capacity and safety factor for future power increases.

• Control driveline angles to avoid vibration and premature U-joint/CV wear.

• Document all necessary interface, length, and material requirements for repeatable fabrica-

tion.

2 System Overview

2.1 Vehicle and Drivetrain Configuration

• Chassis: Honda Civic EK (1996–2000).

• Engine: K-series (K24-based) swap.

• Transmission: Honda CR-V K-series AWD manual transmission (5MT or 6MT).

• Rear Differential: Honda CR-V rear differential (matching final drive to trans).

• Use Case: Track-oriented build with street driveability (occasional highway).

2.2 Driveshaft Architecture

Two main architectures are considered:

• One-piece driveshaft:

– Simpler concept but requires extremely accurate alignment of engine, trans, and diff.

– More sensitive to small angular errors and runout over EK wheelbase.

– Higher risk of vibration and critical-speed issues at highway/track speeds.

• Two-piece driveshaft (preferred):

– Uses a center support bearing (CSB) and two shorter shafts.

– More tolerant of small misalignments from custom engine/diff mounts.

– Easier to package within the EK tunnel and to adjust pinion angle.

Project Assumption: This build will likely use a two-piece driveshaft, because achieving

perfect engine/trans/diff alignment and runout for a long one-piece shaft in a home garage is

unrealistic. A two-piece design allows the driveline shop to balance each section and the builder to

fine-tune CSB and diff angles with shims.
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3 Interface Definitions

This section specifies how the driveshaft connects to the transmission, center support, and rear

differential.

3.1 Transmission Output Interface

• Component: CR-V K-series AWD transmission output (transfer case / prop shaft flange).

• Interface Type: Flange or slip-yoke depending on chosen adapter (to be confirmed).

• Required Information for Vendor:

– Flange bolt circle diameter (PCD) [mm].

– Number of bolts and bolt size.

– Pilot diameter and depth (if applicable).

– Any adapter flange thickness (if a custom adapter is used).

3.2 Rear Differential Input Interface

• Component: CR-V rear differential input flange.

• Interface Type: Flange connection.

• Required Information for Vendor:

– Flange bolt circle (PCD) [mm].

– Number of bolts and bolt size.

– Pilot diameter.

3.3 Center Support Bearing (CSB) Interface

• Mounting: Welded or bolt-in bracket on EK floor/tunnel.

• Bearing Type: Vendor-supplied carrier bearing matched to driveshaft tube diameter.

• Bracket Requirements:

– Two or more M8–M10 bolts into reinforced floor structure.

– Slotted holes or shims to adjust vertical height and lateral position.

– Sufficient stiffness to prevent bearing deflection under load.

3.4 Interface Summary Table

Location Interface Type Notes

Front (Trans Side) Flange / Adapter CR-V K-series AWD output
Center (CSB) Bearing + Bracket EK tunnel-mounted support
Rear (Diff Side) Flange CR-V rear differential input

Table 1: Key driveshaft interface locations.
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4 Driveshaft Geometry and Length

4.1 Design Philosophy

• Use a two-piece layout to reduce shaft length per section and relax alignment sensitivity.

• Maintain realistic angles that are achievable with home-built mounts and shimming.

• Provide the driveline shop with clear ride-height measurements and flange-to-flange distances.

4.2 Measurement Procedure (On-Car Mock-Up)

All measurements must be taken with:

• Engine and CR-V transmission installed on their final mounts.

• Rear differential installed at the target pinion angle in its cradle.

• Vehicle at true ride height (use stands under control arms/subframe or a drive-on lift).

Recommended procedure:

1. Measure from the transmission output flange face to the rear differential input flange

face along the approximate driveshaft centerline. Record as Ltotal.

2. Decide an approximate split location for the CSB (generally near the midpoint of Ltotal,

biased for packaging).

3. Measure:

• Lfront: trans flange to CSB center.

• Lrear: CSB center to diff flange.

4. Record the vertical and lateral offsets between:

• Transmission flange center and CSB center.

• CSB center and differential flange center.

These determine working angles for the driveline shop.

5. Confirm there is no interference with the tunnel, exhaust, subframe, or heat shields along the

planned shaft path.

4.3 Length Summary (To Be Measured)

Parameter Measured [mm] Notes

Ltotal Trans flange to diff flange
Lfront Trans flange to CSB center
Lrear CSB center to diff flange

Table 2: Driveshaft length parameters to be populated after mock-up.

5 Alignment and Angle Requirements

5.1 Working Angle Targets

• Keep front and rear U-joint/CV working angles as small and as matched as practical.

• For typical street/track use, aim for:

– Working angles: ≈ 0.5◦–3◦ at ride height.
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– Avoid near-zero angle (can cause brinelling) and large angles at high speed.

5.2 Two-Piece vs. One-Piece Reality Check

• A long one-piece shaft requires:

– Very tight tolerance on engine/trans/diff alignment,

– Minimal chassis runout, and

– Professional-level measuring and fabrication fixtures.

• In a home garage with custom mounts, welds, and no chassis jig, achieving this consistently

is unrealistic.

• A two-piece shaft with a CSB lets the driveline shop:

– Build shorter, stiffer sections,

– Balance each section separately, and

– Give the builder more tuning range with shims under the CSB and diff cradle.

5.3 CSB Position and Shimming

• The CSB bracket should allow:

– Vertical adjustment (shim plates),

– Minor lateral shift to tune angle, and

– Replacement if NVH issues appear.

• Working angles must be checked after installation and fine-tuned with shims or spacers.

6 Critical Speed and Tube Selection

6.1 Conceptual Requirements

Because the EK wheelbase requires a relatively long driveshaft, critical speed must be considered:

• Longer shafts have lower critical speeds.

• Larger diameter tubes increase stiffness and critical speed.

• Two-piece design increases critical speed by reducing span length per section.

6.2 Design Guidance

Final tube diameter and wall thickness will be selected by the driveline shop based on:

• Engine redline and top-gear ratio (max shaft RPM).

• Section lengths (Lfront, Lrear).

• Material choice (steel DOM vs. aluminum vs. other).

Project Requirement: Specify to the vendor that the shaft must remain safely below its first

critical speed at maximum vehicle speed / redline, with a reasonable safety margin (vendor

to confirm and sign off).
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7 Material and Strength Requirements

7.1 Performance Target

• AWD K-series build with future potential for forced induction.

• Aggressive track launches and high grip tires expected.

7.2 Material Specification (Vendor Recommendation Based)

• Baseline Option: Steel DOM tube driveshaft sections.

• Alternatives: Aluminum or composite can be considered in future revisions.

• Joints: Appropriate U-joints or CV joints rated above expected drivetrain torque.

7.3 General Requirements

• Tube diameter, wall thickness, and joint series to be chosen by the driveline shop for the

stated power goal.

• All welds to be performed by the driveline vendor or qualified fabrication shop.

• Shaft assembly must be dynamically balanced for the expected operating RPM range.

8 Center Support Bearing and Bracket

8.1 CSB Requirements

• Bearing size matched to tube diameter and U-joint series.

• Rubber isolator stiffness chosen to balance NVH and support.

• Replaceable off-the-shelf bearing preferred.

8.2 Bracket Design (Chassis Side)

• Bracket ties into EK floor/tunnel using:

– Welded reinforcement plates on the inside or outside of the tunnel, and

– Two or more high-grade bolts (M8–M10).

• Must support vertical loads from shaft weight and torque reaction without noticeable flex.

• Provide slotted holes or shim stack to adjust CSB height and left/right position.

8.3 Bracket Geometry Table (To Be Defined)

Parameter Value [mm] Notes

CSB mount height above tunnel reference To be measured
CSB lateral offset from chassis centerline To be measured
Bracket plate thickness e.g., 3–4mm steel

Table 3: Center support bearing bracket geometric parameters (to be finalized).
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9 Manufacturing Package

9.1 Information to Provide to Driveline Shop

• Vehicle: Honda Civic EK (1996–2000) AWD build.

• Engine/trans: K-series with CR-V K-series AWD transmission (model and year).

• Rear differential: CR-V rear diff (model and year, matching final drive).

• Flange details:

– Transmission flange data (PCD, pilot, bolt size).

– Differential flange data.

– Any custom adapters and their thickness.

• Measured distances:

– Ltotal, Lfront, Lrear.

– Vertical and lateral offsets between flanges and CSB.

• Power goal (wheel horsepower) and usage (track, drag, etc.).

• Preference for two-piece shaft with CSB and approximate shaft RPM range.

9.2 Example Request Text

“Build a custom two-piece driveshaft for a Honda Civic EK (1996–2000) AWD track

car using a K-series engine, CR-V K-series AWD transmission, and CR-V rear differ-

ential. No donor shaft is provided. Please design and manufacture both shaft sections,

including a suitable center support bearing, based on the attached flange dimensions

and length/angle measurements. The driveshaft should be balanced for the maximum

shaft RPM at engine redline and sized for the stated wheel horsepower target.”

10 Cost Estimates

10.1 Driveshaft Fabrication Cost Ranges

Item Estimated Cost [USD] Approx. Cost [CAD] Actual Paid (KC) [CAD]

Custom 2-piece steel
driveshaft (complete)

TBD TBD

Center support bearing
(CSB)

TBD TBD

Front + rear flange
adapters (if needed)

TBD TBD

Balancing and final ma-
chining

TBD TBD

Table 4: High-level driveshaft budget with placeholders for final costs.
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10.2 Chassis-Side Fabrication Costs

Item Estimated Cost Range [CAD] Final Cost (KC) [CAD]

CSB bracket materials (plate, hardware) $40–$120
Welding and chassis reinforcement $100–$300
Tunnel modification / clearancing $0–$200

Table 5: Chassis-side fabrication cost ranges with blanks for final values.

11 Validation and Testing

11.1 Static Checks

• Verify all flange bolts are correctly torqued and use appropriate threadlocker where required.

• Confirm driveshaft has adequate clearance to tunnel, exhaust, and suspension at ride height.

• Check CSB alignment and shimming visually and with angle measurements.

11.2 Dynamic Testing

• Low-speed test: verify no knocking or scraping noises.

• Medium-speed test: look for vibration under light and moderate throttle.

• High-speed test: gradually approach expected max shaft RPM; stop if vibration increases.

11.3 Post-Test Inspection

• Inspect CSB bracket for cracks or witness marks.

• Check for fresh contact marks on the shaft or surrounding components.

• Re-torque flange hardware after initial heat cycles.

12 Future Revisions

• Update tube diameter and material once final power level is confirmed.

• Integrate detailed CSB bracket drawings (2D + 3D CAD).

• Add finalized measured lengths and working angles after mock-up.

• Evaluate potential upgrade to aluminum or composite shafts in later revision.
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