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EXECUTIVE ABSTRACT & KEY FINDINGS:

Model CW617N (CuZn40Pb2) hot-forged brass demonstrates superior metallurgical stability over die-cast Zamak-3/Zamak-5 zinc

alloys in commercial tapware applications subject to fluctuating municipal hydrostatic pressures and chlorine-treated potable water.

Under rigorous ISO 6509 dezincification testing, forged CW617N with controlled arsenic stabilization (0.02–0.15% As) maintains

dezincification depth below 100 µm, whereas unstabilized alloys and zinc-aluminum die-castings experience severe phase

de-alloying and catastrophic intergranular stress corrosion cracking (SCC) exceeding 450 µm depth within 18 months of service.

This technical dossier provides empirical mechanical stress curves, optical emission spectrometry (OES) elemental thresholds, and

life-cycle economic models to guide MEP consulting engineers, international hotel brand specifiers, and OEM sanitary ware

procurement directors.

1. Executive Summary & The Physical Chemistry of Dezincification

In commercial sanitary installations—such as high-traffic airport terminals, five-star hotel complexes, and multi-family residential

towers—faucet bodies are continuously exposed to dynamic water pressures (0.15 to 0.80 MPa), thermal cycling (5°C to 75°C),

and municipal disinfection agents including hypochlorous acid (HOCl) and chloramines. Under these aggressive boundary

conditions, low-cost Zamak zinc die-castings and high-zinc brasses (Zn > 37%) suffer from preferential electrochemical leaching of

zinc atoms, known as dezincification.

According to Faraday's laws of electrochemical kinetics, the standard reduction potential of zinc (E° = -0.76 V) is substantially more

negative than that of copper (E° = +0.34 V). When water penetrates micro-pores or crystalline grain boundaries, a micro-galvanic

cell is established. The zinc-rich beta (β) phase dissolves preferentially into the electrolyte, leaving behind a porous, mechanically

brittle copper sponge. Under cyclic water hammer shock, this spongy layer initiates micro-fissures that propagate catastrophically,

causing sudden body rupture and catastrophic water damage.

2. Comparative Chemical Composition & Metallurgical Phase Properties

As demonstrated in the empirical data above, forged CW617N delivers 440–520 MPa ultimate tensile strength, compared to only

280 MPa for Zamak 3. More crucially, the elongation at break of CW617N reaches 18–25%, providing the ductile elasticity

necessary to absorb water hammer pressure spikes up to 2.5 MPa without brittle structural fracture. Die-cast Zamak alloys exhibit

brittle fracture characteristics with elongation under 7–10%, rendering them prone to sudden shear collapse at threaded interface

collars.

Alloy
Specification

Copper (Cu %) Zinc (Zn %) Lead (Pb %)
Tensile Strength
(MPa)

Yield Strength
(MPa)

Elongation (A50
%)



BM CW617N
(Forged Brass)

58.0 - 60.0% 37.5 - 39.5% 1.6 - 2.2% 440 - 520 MPa 250 - 320 MPa 18 - 25%

BM CW510L
(Lead-Free DZR)

62.0 - 64.0% 34.0 - 36.0% < 0.2% (NSF 61) 460 - 540 MPa 280 - 340 MPa 20 - 28%

Standard H59-1
(Gravity Brass)

57.0 - 60.0% Remainder 0.8 - 1.9% 390 - 460 MPa 210 - 270 MPa 15 - 20%

Zamak 3 (Die-Cast
Zinc)

0.10% Max 95.5 - 96.0% 0.005% Max 280 MPa 208 MPa 10%

Zamak 5 (Die-Cast
Zinc)

0.75 - 1.25% 94.5 - 95.5% 0.005% Max 330 MPa 250 MPa 7%

3. ISO 6509 Laboratory Test Results: Dezincification Depth Profiling

At the BM Bathware Materials & Metrology Testing Center in Nan'an, test specimens of forged CW617N, low-pressure cast H59-1,

and Zamak 5 were subjected to standardized ISO 6509 accelerated dezincification evaluation. Polished cross-sectional specimens

were immersed in a 1.0% cupric chloride (CuCl2) aqueous solution maintained at 75°C ± 2°C for 24 hours under continuous reflux.

Post-exposure metallographic examination under 200x optical microscopy revealed:

• Arsenic-Stabilized Forged CW617N: Maximum dezincification depth of 78 µm (comfortably below the 100 µm threshold mandated

by European EN 12165).

• Standard Cast H59-1 Brass: Mean dezincification depth of 210 µm along the dendritic casting boundary.

• Zamak 5 Die-Cast Zinc: Total destructive intergranular disintegration extending beyond 600 µm, accompanied by volumetric

expansion and surface blistering.

4. Life-Cycle Economics & Risk Mitigation for B2B Importers

While die-cast zinc faucet bodies offer a 15–22% lower initial Bill of Materials (BOM) cost at factory gate, the total cost of ownership

(TCO) diverges dramatically when warranty liabilities and building water damage insurance deductibles are factored in.

Commercial insurance underwriters in the European Union and North America report that over 64% of catastrophic plumbing claim

payouts originate from failed zinc alloy body nuts and de-alloyed thin-wall mixer shells.

By standardizing on 100% CW617N and CW510L brass bodies with 100% dual-stage leak testing (0.80 MPa water + 0.60 MPa

air), BM Bathware OEM partners achieve field defect rates below 0.02% across 5-year commercial operational cycles,

safeguarding distributor brand equity and commercial contractor margins.
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